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—depends upon the new power plant. jf 
Well heated class rooms, hot wa- [i 
ter for showers, light for campus and 
buildings and for midnight cramming, 
if need be—all these everyday fees 
essentials are dependentupon acon- Pip 8. Maher 
tinuous supply of steam and power. Neller ich & co. 
C-E Boilers (Heine V type) fired by 
Green Forced Draft Stokers with C-E 
Fin tube water cooled furnace walls 
comprise the steam generating and 
fuel burning equipment of this mod- 





ern power plant. 


COMBUSTION ENGINEERING 
CORPORATION 


International Combustion Building 
200 Madison Ave., New York 


A Subsidiary of 
INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 
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Anchorage for the Longest 
Suspension Span 


A bridge with a main suspension span of 
3500 feet, the longest in the world, will soon 
cross the Hudson river at New York. Suspen- 
sion will be maintained by four 36 inch cables 
supported on steel towers 635 feet above the 
water level. 


Abutments on the Fort Lee approach are 
shown in preparation in the views at 
the right. Two Koehring Heavy Duty 
products, a power shovel for the rock 
excavation and a paving mixer for turn- 
ing out the Dominant Strength Con- 
crete, were used in this work. 


The massive New York anchorage 
above, 200 feet by 300 feet ground di- 
mension and 125 feet in height, contains 
110,000 cubic yards of quality controlled 
concrete mixed by two Koehring Heavy 
Duty Mixers. 


Another identification of the 
Koehring re-mixing action with a struc- 
ture built to endure! 


KOEHRING COMPANY 
MILWAUKEE, WISCONSIN 


Manufacturers of 
Pavers, Mixers — Gasoline Shovels, Cranes and Draglines 


Division of National Equipment Corporation 





The revised edition of 
“Concrete — Its Manu- 
facture and Use,” a com- 
plete treatise and hand- 
book on present meth- 
ods of preparing and 
handling portland cement 
concrete, is now ready 
for distribution. To en- 
gineering students, facul- 
ty members and others 
interested we shall gladly 
send a copy on request, 


Spee 
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MATHEWS FIRE HYDRANTS 


Gate Valves 
CAST IRON 
PIPE and Boxes 
Sand Spun 
eae Hydraulic 
Sand Cast Tools, Valves 
for Fittings 
Gas and 
Water Gas 
Producers 
FITTINGS 
Gas 
Machinery 





FOUNDRIES AND WORKS, FLORENCE, NEW JERSEY 


We extend an invi- 


HE “MATHEWS” FIRE HYDRANT dates ‘ation to all inter- 


ested students to 


back to the late sixties, when Hydrants were visit our extensive 
plant to observe the 


largely the product of local foundries and the designs manufacture of 
many and varied. “MATHEWS” 


Hydrants, and our 


“MATHEWS” immediately gained favor and rapidly _ other products. 
became the STANDARD for COMPARISON. ee ee 

Today, with over three hundred thousand in service, 
it occupies first place, and the long list of users is con- 
stantly growing. 

Our long experience has brought steady improve- 
ment in the details of construction, but because of the 
fundamentally sound principle there has been no radi- 
cal change in the essential features of design. Correct 
design and substantial construction account for the 
success of the ““MATHEWS” Hydrant. 





CAST CENTRIFUGALLY IN 'SAND MOLDS / 


R. D. WOOD && COMPANY 


Engineers, Iron Founders, Machinists 
PHILADELPHIA, PENNSYLVANIA 
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ARE DOING WITH WESTINGHOUSE 





LIGHTNING HAS LONG BEEN A COSTLY RAIDER OF POWER LINES 


Wild lightning meets his master .. . 


EMEMBER how you used to sit on the 
R porch during a thunderstorm and 
shudder just a little at the forces that 
seemed to tear open the sky and shake 
the hills? 
shuddered in grave seriousness over those 


Electrical men have often 


same forces. For lightning has been a 
costly raider of power lines. 

Now, however, many means of defense 
are available, and many more are being 
developed. Science has been studying 
lightning, and experimenting with it. 
Down in the mountains of Tennessee a 
group of Westinghouse men have been 
making photographic records of the volt- 
ages developed by lightning, with the 
cathode-ray oscillograph and the klydono- 
graph. Guided by their findings another 
group in New Jersey is enabled to re- 


produce lightning artificially, and study 
its effects on a high-tension line. And in 
East Pittsburgh, with a generator that 
will produce lightning strokes equivalent 
to 35,000,000 horse-power and with 
a laboratory that duplicates power 
line conditions, others are learning new 
facts about the behavior of protective 
devices. 

Much of this work is carried on by 
young men recently out of college. Their 
achievements will save 
millions for power com- 
panies, and eliminate 
many hazards to life in 
sub-station operation. 
Lightning jumps the gap be- 
tween these Westinghouse arc- 


ing horns, and spares the in- 
sulators. 





Westinghouse 
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Sus cartas de hoy son muchas; el tra- 
bajo demasiado para el burro!”’ exclaimed 
the Mexican postman as he dumped a 
bulging mail-sack from his pack saddle. 


The Mexican was grouchy ... the Amer- 
ican engineer curious. Then he remem- 
bered that he had written an article fora 
McGraw-Hill Publication. Thousands of 
engineers had read it; hundreds had 
written their comment so promptly that 
their letters reached the author in the 
same weekly mail that brought his copy 
of the printed story. 


“Much mail today; 
4 too much work 


This is only one example of the prompt- 
ness with which McGraw-Hill Publica- 
tionsare read. But more than that, it illus- 
trates how the industrial and engineering 
press closely knits together widely-scat- 
tered groups of professional men. 


To the next generation’s leaders of en- 
gineering and industry, the McGraw-Hill 
Publications offer a way to get a running 
start on their first jobs. Here’s how. 
Spend a few minutes each week reading 
the outstanding publication in the field 
where you intend to make your mark. 
Learn what is being done by the present 
leaders in your chosen profession. Get 
the “feel” of industry before you enter it. 


Copies of practically every McGraw-Hill 
Publication are—or should be—in the 
college library. 


McGRAW-HILL PUBLICATIONS 


McGRAW-HILL PUBLISHING CO., INC. 
New York - Chicago - Philadelphia - Washington - Detroit - St. Louis - Cleveland - Los Angeles - San Francisco - Boston - Greenville - London 


Business men, industrialists and engineers—600,000 of them—regularly read the McGraw-Hill 
Publications. More than 3,000,000 use McGraw-Hill books and magazines in their business. 


The Business Week American Machinist 
System Product Engineering 


Harvard Business Review : 
Food Industries 


Aviation a a 

Factory and Industrial extile Wor 
Management Coal Age 

Power Engineering and Mining 


Industrial Engineering Journal 


E. & M. J. Metal and Mineral Bus Transportation 
Markets Electric Railway Journal 
Engineering and Mining 
World Engineering News-Record 


Electrical World Construction Methods 


Electrical Merchandising 
Electrical West Chemical & Metallurgical 


Radio Retailing Engineering 
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Among Our Authors 


EW men are better qualified than Harry 
D. Peck ’13 to write for M. I. T. readers 
on “Opportunities in Patent Law.” 
After graduation from the course in Mechani- 
cal Engineering, he studied patent law at 
night in Northeastern University, while work- 
ing for an industrial concern. At present, he 
is actively engaged in the pursuit of his pro- 
fession, and, in this position, can give the 
undergraduate a true picture of its possibili- 
ties. Students in the journalistic activities at 
M. I. T. are familiar with him through his 
connection as a member of the Advisory 
Council on Undergraduate Publications. 


LASS That Glows in the Dark”’ is but 
® one of a number of articles dealing 
with work which Prof. Donald C. 
Stockbarger has been doing in the Radiation 
Laboratory. He graduated from the Insti- 


tute in 1919 and has been a member of the 
Institute staff in the Department of Physics 
Ultra-violet radiation and 


since that time. 





the quartz mercury arc are problems upon 
which he has centered attention. 


LTHOUGH he has been on the instruct- 

A ing staff at M. I. T. for but a com- 
paratively short time, Professor Morris 

brings with him a wealth of valuable experi- 
ence that forms a background for “Geology 
for Engineers.”” From 1914 until 1920, he 
was at Columbia University, and then, during 
the next two years, he established a depart- 
ment of geology at Pei Yang University at 
Tientsin, China. He then held a position as 
research associate on the staff of the American 
Museum of Natural History, and was one of 
the two geologists on the Central Asiatic Ex- 
peditions led by Roy Chapman Andrews in 
1922, 1923, and 1925. For the past two years, 
he has been a member of the Department of 
Geology here at the Institute, giving courses 
in structural geology and economic geography. 


FTER taking degrees of B.S. and M.S. 
from the University of Maine, Ray- 
mond D. Douglass served in the Navy 





as an ensign during the World War, making 
application of his advanced study in mathe- 
matics. Since 1919, he has been in the De- 
partment of Mathematics at Technology. A 
large part of his time is spent on the solution 
of problems which are sent to the Institute 
by outside interests, and a number of his 
methods are those outlined in “‘ Graphical So- 
lution of Engineering Problems.” 


ROF. H. W. UNDERWOOD, JR., 
Pp author of “* Nitrocellulose — A Product 

of Many Uses,” took his bachelor’s, 
master’s, and Ph.D. degree at Brown before 
coming to the Institute in 1920 in the De- 
partment of Chemistry. Numerous technical 
publications of his work deal with catalysis in 
applied organic chemistry and investigations 
in the theoretical phases of the pure science. 
He is the author of two textbooks in organic 
chemistry, and at the present time, is giving 
graduate courses in catalysis and industrial 
organic chemistry. 
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a. T industrial power stations completed or in progress include 
work for the following clients: Vacuum Oil Company, Atmospheric 
Nitrogen Corporation, National Carbon Company, Inc., Pittsburgh Plate 
Glass Company, S K F Ball Bearing Company, American Sugar Refining 
Company, Mathieson Alkali Works, Inc., Bethlehem Steel Company, 
Westinghouse Lamp Company, United States Rubber Company, The 
Flintkote Company, Pacific Coast Condensed Milk Company, Standard 
Underground Cable Company, Firestone Tire & Rubber Company. 


The work is varied. It includes the building of new steam and power 
stations, increasing the capacity of present plants, revamping present 
equipment to meet demands of economy, and rehabilitating old plants. 


Illustrated is the Twin Cities Steam Power Plant of the Ford Motor 
Company at St. Paul. 


STONE & WEBSTER 
ENGINEERING CORPORATION 
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RECENT INDUSTRIAL 
POWER STATIONS 
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OPPORTUNITIES IN PATENT LAW 


Combining phases of the legal and engineering professions, the patent attorney 
has a most interesting field 


neer can do. Many are his inter- 

ests, and broad is his field. But 
the thought of an engineer making a 
success in the field of patent law seems 
to some, at first, highly improbable. 
An engineer is not trained in abstract 
law. He deals with exact science, the 
hard facts of life. He interprets the 
laws of nature, not the laws of man. 
Hence, one asks, where is the connec- 
tion between engineering and patent 
law? To answer this question it is first 
necessary to present a picture of the 
true meaning of Letters Patent and 
Patent Law. 

Patent Law deals with the rights 
growing out of the grant of Letters 
Patent by the government. When the 
framers of our federal constitution pre- 
pared that wonderful document, they 
provided that Congress should have the 
power to promote the progress of science 
and useful arts by securing for limited 
times to inventors the exclusive right 
to their respective inventions or dis- 
coveries. In pursuance therewith, Con- 
gress in 1790 inaugurated the patent 
system of the United States and im- 
posed upon the Secretary of State, the 
Secretary of War, and the Attorney 
General, or any two of them, the 
duty of granting Letters Patent. 
Later this duty was confided in 
the Secretary of State coupled 
with the approval of the 
Attorney General. In 1836 
a sub-department of the 
State Department was 
created to be known as 
the Patent Office. This 
office was transferred 
in 1849 to the Depart- 
ment of the Interior 
and there it remained 


& bee are many things an engi- 


By Harry Dexter Peck °13 


Counsellor at Patent Law 


until, during President Hoover’s regime 
as Secretary of Commerce, the Patent 
Office was placed under his jurisdic- 
tion. At the time of this writing, 
1,735,841 original.Letters Patent have 
been issued in this country. About one 
thousand patents are now being issued 
weekly. Since January 1, 1925 over 
four hundred thousand applications for 
Letters Patent have been filed, a rough 
average of two thousand a week. In 
spite of the natural feeling one might 
entertain that there is little left to be 
invented, the fact is that more appli- 
cations are being filed each year, and 
more Letters Patent granted, than ever 
before. The curve is ever rising and 
its rate of climb appears to increase. 

Letters Patent are granted by the 
Patent Office for new and useful in- 
ventions. The inventor must make 
application in due form, setting forth 
in detail the nature of his invention 
and illustrating clearly the most de- 
sirable manner 












in which he has contemplated applying 
the principles of his invention, when- 
ever the nature of the case admits of 
drawings. He must also claim his in- 
vention, that is, he must particularly 
point out and distinctly claim the part, 
improvement, or combination which he 
claims as his invention or discovery. 
It is the claims of a patent which really 
make or break the document. They are 
the formal statements by which the 
inventor seeks to establish the bound- 
ary of his monopoly. If too broad — 
too inclusive — they will be either re- 
jected by the Patent Office or, if allowed 
by that tribunal, they will later be 
declared invalid by a Court; if too 
narrow, the claims will fall short of 
giving adequate protection to the in- 
ventor. The drafting of valid and 
sufficiently protecting patent claims is 
an art and is a task of considerable 
importance because, as before stated, 
it is the claims which define the scope 
of the patent monopoly. 

After the application is presented to 
the Patent Office it is assigned to the 
division in which its invention is classi- 
fied and there most critically examined. 
The Examiners endeavor to find some 
anticipation of what is claimed, it being 

fundamental, of course, that any- 
thing old or previously known 

cannot be claimed by a later 
inventor. The Examiner can 
cite any prior United States 
or foreign patent or any 
prior printed publication 
as an anticipation in re- 
jection of the claims. In 
accordance with the 
rules of practice, the 
applicant has the right 
to amend his claims 
(Continued on page 378) 











Glass Ihat Glows in the Dark 


The luminescence of special glasses gives an insight into their permanence 


ECENTLY in the Proceedings of 

the Royal Society of Canada! 
there appeared the announcement of a 
discovery which is destined to be of 
rather far-reaching importance, vz., 
that a certain kind of window glass 
after being exposed to sunlight exhib- 
ited a very strong luminescence when 
examined in the dark. The value of the 





LUMINESCENT GLASS 


41G. 1. 


Photograph of a specimen of special window 
glass made with its own light in a dark room. 


discovery does not lie in the remote 
possibility that houses are to be illumi- 
nated at night by the energy which 
their windows have stored up during 
the day time, for although the light 
was very strong when considered as 
luminescence it was too weak for pur- 
poses of illumination. On the contrary, 
it helps to clear up some misunder- 
standings concerning the admission of 
sunlight into our homes. 

These glasses are some of the ma- 
terials which were placed on the market 
a few years ago as substitutes for quartz 
so that hospitals and private estates of 
limited means could enjoy the well- 
known benefits of all the ultraviolet 
rays of sunlight. The public, not under- 
standing the nature of ultraviolet radi- 
ation and being continually misled by 
certain false rumors, has not accepted 
these substitutes as whole-heartedly as 
they deserve. Yet the public has had 
the essential facts thrust upon it time 
and again in the form of magazine arti- 
cles and lectures by authorities on 
ultraviolet, so that there is no excuse 
for the ignorant notion that ordinary 
windows are opaque to all of these 
rays. Perhaps if we were not living in 
such a realistic age as ours is, the public 
could be made to understand that 
ultraviolet is simply a name for a great 
family of radiations which, although re- 
lated, are different in character. A host 


1 Shrum, Patten and Smith, Trans. Roy. Sec: 
Canada, 22, p. 433; 1928. 


Te SE RO er epee ea 


By Donatp C. STOCKBARGER 719 
Assistant Professor of Physics 
Massachusetts Institute of Technology 


common window glass as easily as 
through quartz; only a few are com- 
pletely stopped. But what a differ- 
ence a few rays make if, as is the case 
here, they happen to be the ones which 
are responsible for tan and various 
other benefits ascribed to sunshine! 

There are two ways of extending the 
transmission of glass toward shorter 

yave-lengths so as to include the tan- 

ning rays. The first and perhaps easi- 
est way is to decrease its thickness. 
Even common glass if paper-thin 
rivals quartz of the usual window-glass 
thickness. Safety, however, requires 
a moderately heavy glass so that a 
limit is quickly reached in this direc- 
tion. The second and generally adopted 
method is to alter the composition. 
This, while more expensive, has the 
advantage that it can be applied to 
heavy plate as well as to sheet glass. 
At the same time it has the possible 
disadvantage that it yields a material 
which is somewhat sensitive to the 
shortest wave-length solar rays. 

In general the special glasses drop in 
ultraviolet transmission during use, 7.é., 
they become “‘solarized.”’ It is this 
question of solarization which has 
vaused more confusion in the minds of 
the public than anything else, because 
someone started the rumor that the 
longer the glass was used the worse it 
became until finally it was no better 
than ordinary glass. That rumor had 
absolutely no foundation for it was 
based on the idea that since the glass 
had lost a certain amount of its trans- 
mission during one month it would lose 
twelve times that amount during the 
year. Actually, the rate of solarization 
decreases rapidly with the time of ex- 
posure so that although the drop in 
transmission during the first day may 
seem alarming, it is much less during 
the second, and so on. When exposed 
to bright sunlight the glass suffers 
practically no change in transmission 


due to solarization after a week or two. 

The discovery that solarized “ultra- 
violet transmission” glass was capable 
of emitting radiant energy was accom- 
panied by a second discovery that the 
transmission of the glass was improving 
at the same time. The original trans- 
mission could be restored by heating 
the glass to a temperature of 300 degrees 
C. which caused the luminescence to 
be stronger and of shorter duration. 
These facts may be considered as evi- 
dence in support of the view that solar- 
ization is not a destructive process, but 
is merely a photochemical change in 
which energy from the sunlight is 
stored. Considering it from this view- 
point it is to be expected that the ex- 
tent of solarization should depend on 
such factors as the intensity and kinds 
of ultraviolet radiation and that the 
reaction might be reversed in direction 
not only by the application of heat but 
also possibly by exposure to some other 
kinds of radiation. Just what radia- 
tions, if any, would be effective in re- 
storing the transmission were not indi- 
cated by any of the findings concerning 
the luminescence. This question has 
been answered in part by an interesting 
piece of research recently carried out 
in England.2 Before discussing this, 
however, it may be well to consider 
the laboratory methods of studying 
solarization. 

The apparatus used for determining 
the percentage transmission for radia- 
tion of different wave-lengths is com- 
monly set up as follows: Radiation 
from a quartz mercury are lamp is 
passed through a monochromator into 
a photoelectric cell or thermopile. The 
intensity of the practically monochro- 
matic ray is measured with a sample of 
the glass held in its path. The ratio of 
this to the intensity without the sample 
of glass is the transmission for the ray 
which has been selected. These meas- 
urements are repeated for a sufficient 
number of rays to permit the drawing 
of a curve of percent transmission ver- 


2 Wood and Leathwood, Nature, London, 
124, p. 441; 1929. 





Photograph by L. Burns ’27 


Tanning Rays 


FIG. 2. 
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SPECTROGRAMS OF MAGNETITE ARC RADIATION 


Top: radiation unfiltered. Middle: radiation’through special window glass. Bottom: radiation 
through common window glass. Note that the special glass transmits all of the ultraviolet rays 


which are present in sunlight. 
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OF SPECIAL GLASS 


Spectral transmission curves of special glass before and after arti- 
ficial solarization by ultraviolet radiation filtered by (B) common window 


SOLARIZATION COMPARED 


glass, (C) special window glass and (D) fused quartz. 


sus wave-length. After such a curve 
has been obtained the glass is exposed 
to a powerful source of ultraviolet radi- 
ation until no further change in trans- 
mission occurs. Following this process, 
which usually requires several hours, 
the transmission measurements are 
repeated so that the decrease in effi- 
ciency at each wave-length can be com- 
puted. When the second series of 
measurements cannot be made imme- 
diately after the exposure, the glass is 
kept cold and in the dark. 

_ Until a little over a year ago bare 
quartz mercury are lamps were gener- 
ally employed as sources for artificial 
solarization. It was then shown,' how- 
ever, that the action of the short wave- 
length radiations of the arc caused the 
photochemical change in the glass to 
proceed furgher than it would have if 
the sun had been used as a source. In 
other words, the tests were always too 
severe. In fact the decrease in trans- 


mission at some wave-lengths was two 


or three times as great as it would have 
been had the glass been solarized nat- 
urally. It was also shown that by fil- 
tering out the short wave-length radi- 
ations by means of a sheet of glass of 
suitable composition and thickness so 
as to make the quality of the radiation 
similar to that of sunlight, the depre- 
ciation was comparable with that which 
is known to take place in normal use. 
That solarization by the bare arc 
method is not a fair test is evident 
from the curves reproduced in Fig. 4. 
The upper curve shows the spectral 
transmission of a window which had 
been solarized naturally while the lower 
shows how the transmission of that 
same glass was decreased through ex- 
posure to a bare quartz mercury arc. 

The researches of the English investi- 


1 Stockbarger, Dingee and Burns, Modern 
Hospital, 31, p. 144; 1928. 


gators mentioned above showed that 
‘glass which had been oversolarized by 
exposure to a bare quartz mercury arc 
could be rejuvenated to a certain ex- 
tent by exposing it to direct sunlight. 
For example, one specimen dropped 
from 59 to 35 per cent transmission at 
the wave-length 300 millimicrons when 
exposed to the quartz mercury arc and 
then increased in transmission to 47 
per cent after five days exposure to 
sunlight. Here, surely, is strong evi- 
dence in support of the idea that solar- 
ization is a photochemical reaction 
which can be driven in either direction 
depending on the quality of the active 
radiation. To study the matter further 
two specimens each of two different 
compositions were solarized on a ship 
which travelled to Madeira and back. 
Of these, one of each composition was 
new and the others were completely 
solarized by a quartz mercury arc be- 
fore the voyage. The following table 
shows that each pair of specimens hav- 
ing identical composition finished the 
voyage with equal transmissions. 


Artificially Solarized 
New Glasses Glasses 





| Beginning| End of 











| End of 

Original | Voyage of Voyage | Voyage 

| (per cent) | (per cent)| | (percent)| (per 

| cent) 
lsigebses ef ae eoanition 
A.| 56 | 43 A.| 29% | 43 
B.| 34% | 29% |B. | 24 | 2914 


These tests appear to prove conclu- 
sively that at least some of the special 
glasses normally depreciate to a very 
limited extent, for otherwise after over- 
solarization by a bare arc they would 
not return to the normal solarized con- 
dition. This is perhaps our greatest 
assurance that ultraviolet transmission 


_ Spectral transmission curves of special window glass after solariza- 
tion (A) by sunshine and (B) by bare quartz mercury arc radiation. 


glass is permanent and therefore not a 
luxury. The situation is therefore quite 
different from that imagined by the mis- 
guided public. There is no reason why 
every house, apartment, office, factory 
and hospital should not have at least 
a few rooms glazed with one of these 
materials which scientific tests have 
shown to be satisfactory. In fact, it 
has often been suggested that busses, 
street cars, trains and other closed 
vehicles should be similarly glazed in 
order that passengers could receive the 
benefits of full sunlight while travelling. 
There is a difference of opinion con- 
cerning the advantages of glazing 
north windows. Whether or not suffi- 
cient radiation of therapeutic value 
would normally enter from the north 
it is certain that a very considerable 
amount could be obtained, for sky- 
shine is very rich in these rays. 

As was suggested nearly a year ago, 
houses in order to take advantage of 
the health-giving properties of sun- 
shine should be built upside down.’ 
The rooms which are occupied the 
greatest number of hours during the 
daytime should be on the top floor and 
equipped with skylights glazed with 
some of the special ultraviolet trans- 
mitting glasses. If this type of archi- 
tecture were adopted the residents 
would undoubtedly be freer from colds 
and in much better general health than 
they are today. Had the special glasses 
proved to be of practical value for only 
a short time these suggestions would be 
ridiculous. But now that we know that 
they are permanent there is no reason 
why we should not modify our modes 
of living so as to reap the greatest pos- 
sible benefits of something which is not 
only of very great importance but is as 
free as air and water. 

2 Stockbarger, Proc. Nat. Housing Asoc., 10, 
p. 111; 1929. 








Geology for Engineers 


Things about the earth which an engineer should know, and matters that 
he should leave to the geologist 


By Freperick K. Morris 
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The Piedmont region includes most 
of New England and southern New York, and 
extends southward to Georgia. It is made of folded crystal- 
line schists with masses of invading granites and other igneous rocks. ‘°C 
The mountains which were formed when the rocks were folded have been worn "Bisse, 
smooth, and on the planed-off surface the almost horizontal sands, clays, and limes of the 
Coastal Plain were laid down. The Coastal Plain underlies Cape Cod, Martha’s Vineyard, Long Island, 
and extends around the coast to Mexico. The sketch shows a bit of the Delaware River, southwest of Camden, flowing along the boundary between 
the Piedmont and the Coastal Plain. In the Piedmont, note the deeply incised valleys with their angular tributaries, which are developed parallel to 
the axes of the folds. In strong contrast to this drainage pattern are the simple streams of the Coastal Plain, flowing down the torn edges of the soft, 
thick beds of sand and clay. The block is about 17 miles long and extends northwest-southeast. 







UCH has been written and said 
about the services which Geol- 
ogy renders to engineering, 

and part of this propaganda is con- 
vincing. No one doubts that the geolo- 
gist renders able service in predicting 
buried channels under drift-filled val- 
leys, in searching out joints, shatter- 
zones and faults in rocks, and judging 
of their behavior in tunnels and in 
foundations for dams, bridge-piers, or 
buildings. The geologist warns of rock- 
slides in deep excavations, he discovers 
sink holes in limestone through which 
water may escape from a reservoir, or 
he may find almost equally pervious 
stream gravels under a lava flow that 
filled an ancient valley. He predicts 
the probable behavior of landslide ma- 
terial if a dam abuts against it, he 
reports the kinds of rock present along 
the route of a tunnel, estimating their 
amounts; and warns of permeability, 
priability, systems of joints, and faults. 

He examines the sites of quarries, 
studying the rock in the field and with 
the microscope, and collaborates with 
the engineer in the testing laboratory 
to judge the value of a given quarry- 
site for aggregate or building stone, or 
for the making of lime or cement. He 
is a careful student of ground waters, 
and reports upon drainage for highways 
— and how much waste he could elimi- 
nate by this item alone, if he were only 
consulted. He guides exploration with 
drill-rig and with geophysical instru- 


ments, and critically interprets the re- 
sults of drilling. Have I offered a fairly 
formidable list? I have specific cases 
in mind for every item, and I give you 
my word, the list of genuine services 
which a good geologist can render is far 
longer; and most of my colleagues will 
blame me justly for many omissions. 

Now comes the very practical ques- 
tion: how much of this geology should 
an engineer know? What should we 
teach him? It seems clear to me that 
only a good geologist can do most of 
the things here listed; and the only way 
that I know of to make a good geolo- 
gist, is to select an able man with a 
bent for geology, train him adequately, 
and let him practice diligently at his 
profession, both in pure research and 
in the application to engineering prob- 
lems. The formula for making a good 
engineer is, I think, a similar one; save 
that we select as raw material, a fellow 
who has a talent for engineering, and 
whom we train adequately for that 
field. 

Frankly, I do not see any way to so 
train the engineer that he can solve the 
geological problems that arise in engi- 
neering practice, any more than we 
could train the geologist to do the engi- 
neer’s work. But an engineer ought to 
know enough about rocks, rock struc- 
tures, and soils to solve the everyday 
problems that arise, without calling in 
a geologist, just as he should know 
enough about the physiology of di- 
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gestion to eat the right foods without 
daily consultation with a dietitian. 

Professor Ries, in the Engineering 
Journal,* tells of an engineer who pro- 
nounced the rock under a prospective 
excavation to be limestone. The con- 
tractor’s bids were based upon the esti- 
mated cost of excavation in limestone. 
Later, the contractor claimed that the 
rock was shale and that a higher price 
must be allowed for the werk. The dis- 
pute assumed serious proportions, for 
the shale tended to break down and 
flow into the excavation, and sorequired 
timbering, while limestone would have 
stood solidly. When a geologist was 
called in he at once identified the rock 
as shale and the rueful engineer ad- 
mitted that he had had geology at col- 
lege, but had paid little attention io it 
during undergraduate days or after 
graduation. The engineer and not the 
geologist should have correctly identi- 
fied this material. Men who plan exca- 
vations should know shale when they 
see it, and should know what kinds of 
behavior to expect of shales. The moral 
of this story, typical of hundreds like 
it, is that the geological training given 
to the engineer ought to put him safely 
beyond the fear of errors in judging the 
common rocks. 

All engineers have read of the St. 
Francis Dam and of the Moffat Tunnel 
— and I do not intend to write of them 
here. However, I believe that the lesson 
~ *Vol. XII, January 1929, pp. 3-7. 














December, 1929 


they teach is different from that of the 
“shale” or “limestone” tale. They 
warn us that the engineer should recog- 
nize a problem that calls for a geolo- 
gist’s advice and should insist upon 
having a competent geologist associ- 
ated with him in the work. 

Not long ago several students urged 
that it is quite proper to learn and for- 
get again; for then, when we need the 
lost knowledge, we can always recover 
it by réviewing. I submit that this is 
indeed true to a very limited extent, 
but while some items and even some 
subjects can be “brushed up” with 
little difficulty, others cannot be 
brought back to usable condition. 
Thus, my students in geological sur- 
veying always forget how to use the 
Beaman stadia arc; but ten minutes 
with the alidade in the field brings back 
their knowledge in full brightness. 
Many formulae in mathematics can be 
recaptured, after a little angling, and a 
date in history is as easily recovered as 
a truant goldfish which has leaped from 
the bowl into the bathtub. But there 
are other kinds of knowledge which, 
when forgotten, are lost like gasoline 
from a leaking tank. You cannot re- 
cover such knowledge — you must 
mend the tank and pay for a fresh 
filling. 

Even this is comparatively easy to 
do with our car, but it doesn’t work so 
easily with our brains. If we do not 
learn the common rocks and their 
structures well enough so that memory 
is assured and confusion improbable, 
then the time spent in learning them is 
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wasted, and the engineer comes to his 
work in worse condition than if he were 
frankly ignorant. Sound knowledge of 
these plain matters may be had without 
profound scientific study, but it cannot 
be had without serious application. 

Thus far, we have indicated the need 
for two quite different categories of 
geological knowledge which the engi- 
neer should possess: first, he should 
know some things so well that he can 
attend to them himself without help 
from anyone else; and second, he 
should know the kind of problems that 
are likely to arise in which he needs the 
help of a professional geologist. The 
first category includes matters which 
are not especially difficult or complex 
but which require some genuine first- 
hand knowledge and a bit of common 
sense. The second category includes 
those problems which the engineer 
should appreciate, though he does not 
solve them unaided, and by appreciat- 
ing them, I mean that the engineer 
should understand their bearing upon 
his work, and should coéperate with the 
geologist, and use intelligently the re- 
sults which study of the rock, soil and 
ground water reveals. Otherwise he is 
between the devil who bids him neglect 
the geologist whose work he does not 
understand, and the deep sea which 
bids him shut his eyes and take blindly 
what an “expert” tells him. 

Workable suggestions — which are 
really inventions — are made by both 
engineer and geologist in collaboration. 
The geologist who studied an important 
dam site recently emphasized the 





THE SITE OF A GREAT DAM 
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gravel and sand in the otherwise tight 
clay of the glacial drift. The engineers 
solved the problem by extending the 
danger caused by a bed of pervious 
upstream side of the earth fill of the 
dam and thus causing the escaping 
water to traverse so great a distance 
through the porous layer that friction 
would reduce the loss to negligible pro- 
portions. 

Engineers are notoriously given to 
traveling and even to exploring. You 
may be sent to New Hampshire to 
work on a dam, your next job may be 
in Georgia, and if your luck exceeds 
hope, you may even be called to Cali- 
fornia or to Canada. Yet how many 


engineers know what conditions of 


rock, soil and drainage may be ex- 
pected in each part of the country? 
“Time enough to learn that when you 
go there?” “Can look that up any- 
time?” It is improbable that you will 
or can,and meanwhile, wherever you go, 
you are traveling blind. “If I had only 
known the way in which those moun- 
tains were formed; if I could only have 
read the meaning of those landscapes.” 
These words greet me when friends 
come back from every vacation and 
trip. But what is pleasant and stimu- 
lating for the traveler to know is a re- 
sponsibility for the engineer. 

We can divide the country into 
natural units or regions, each contain- 
ing rocks of a like structure and history, 
and where the soils and drainage be- 
have consistently within definable 
rules. Thus, the Atlantic Coastal Plain 

(Continued on page 388) 
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Before the Ice Age, the streams carved broad, open valleys in the crystalline rocks of New England. Later, the melting ice dropped masses 
of drift, blocking the valleys partially or wholly. Behind the dams of drift, or of drift and ice, the impounded water deepened into lakes, which 
received flat-topped deltas of washed sand and gravel. When normal drainage was resumed, the streams had to flow over drift, deltas or bedrock, 
wherever the lowest levels chanced to lie. In the foreground we see a delta-terrace on which the geologists are industriously studying; just beyond the 
little house lies the deep narrow stream-course, whose profile is suggested by the dotted line. Beyond that is one of the spurs of bedrock projecting 
into the side of the formerly broad valley. The diverted stream was thrown across this spur, and has cut a narrow notch into it. In the middle 
distance there is another delta-terrace made of gravels which were washed into the ancient lake. The kames are hillocks of coarse gravel washed by 


streams of melting water within the ice margin. A large dam for power will be built upon the rock-spur, against the foreground-terrace. 











Graphical Solution of Engineering Problems 


By the use of alignment charts, much time can be saved 
in mathematical computations 


ARIOUS methods ordinarily em- 
\ ployed for solution of mathe- 
matical problems are well known 
to all familiar with arithmetic, algebra 
and geometry. There is, however, a 
method of answering a certain class of 
questions and representing certain re- 
sults by a direct appeal to the eye which 
is extremely simple, very effective, and 
in some cases superior to every other 
mode. This method, that of nomo- 
graphs or alignment charts, involves 
the drawing of a few lines, straight or 
curved as the problems demands. 
What is a nomograph? A nomograph 
of a formula is a graph or diagram com- 
posed of lines, scaled relatively and 
placed on a chart in such proportion 
that the values of the variables are 
found on a line crossing the scales. The 
usefulness of a diagrammatic solution 
of a formula is becoming increasingly 
recognized, and its value is generally 
in direct proportion to the resistance 
of the formula to calculation and to the 
frequency of its use. It is easy to read 
a nomograph with precision because of 
the few lines. It provides a tabulation 
of all possible values, enables solution 
to be made irrespective of what quan- 
tity in the formula is unknown, and 
also enables one to observe instantly 
the effect of a change, either large or 
small, in any one of the variables. 
The use of simple graphic tables for 
computation is encountered in very 
ancient times and in the Middle Ages. 
The graphic solution of spherical tri- 
angles was in vogue in the time x 
of Hipparchus, B.C. 161-127. 
Then, in London about 1628, | 
there was developed and used | 
a “Line of Proportion” in the | 
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Although its value as a time and labor 
saving device is so evident, it took 
almost a generation from the time of 
its inception before the American en- 
gineer sought to profit by it. And now 
the diversity of uses to which charts of 
this class may be put is astonishing. 
Open any trade or scientific journal on 
medicine, radio, textiles, chemical en- 
gineering, finance, structural engineer- 
ing, or allied subjects, and count the 
number of charts. It may surprise the 
uninitiated to learn that nomographs 
are also used in medical research. 
Charts which indicate the flow of 
blood, bacteria count, and many others 
of this sort, are typical. One of the 
first books devoted exclusively to the 
application of nomographic charts 
was published in about 1918 as an aid 
to the early radio amateurs, giving 
charts which helped them in the proper 
construction of sets, and aided in ar- 
riving at desired results. 

In the textile industry nomographic 
charts are used to replace complex and 
cumbersome tables, to convert counts, 
to determine draft, to control yarn 
twist, to determine weight per yard of 
fabric, and for many other purposes. 
Structural and mechanical engineering 
lend themselves particularly well to 
the use of these charts. It is also amaz- 
ing how many chemical reactions can 





form of a double scale upon | 
which numbers were indicated | 
by spaces on one side of a 
straight line and their loga- 
rithms on the other side of the 
line. In 1842 Léon Lalanne, a 
Parisian engineer, published 
his “Amorphose Logarith- 
mique,” in which he explains 
the first principles of nomog- 
raphy or the preparation - of 
charts for the solution of prob- 
lems. The real creator of the 
nowegraphic chart was Mau- 
rice d’Ocgane of the Ecole Poly- 
technique, whose first re- 
searches appeared in 1891. 
Since then several books have been 
written on the subject. 

The subject of nomography or align- 
ment charts has received considerable 
attention during the last few years. 


SIHINIX - 


FIG. 1. 
This is one of the simpler forms of nomographic charts. 
pleted parallel scale chart is shown in Fig. 2, Method 4. 


Then as an example of the use of 
nomography in the financial field there 
are: the annuity formula, the sinking 
fund formula, and the fundamental 
bond formula, the latter being repre- 
sented by this equation, 

Jy tiyp— 24; 
a. ¢ c 
cc. (1+7)"% ; 
for any variable in the formula 
Where a= purchase price 
c=redemption price 
g=nominal dividend rate 
i=effective interest rate 
n=term of years 
Financial experts are becoming much 
interested in this particular simplified 
form of solution of their problems, and 
new charts are being introduced from 
time to time. 

There are two general ways of con- 
structing nomographic charts, either 
from the standpoint of similar triangles 
or by a well-known theorem of deter- 
minants. One of the most common 
types of charts in use today is the par- 
allel scale chart, developed by the 
method of similar triangles as follows: 
Draw three parallel lines, XY, Y and Z 
(Fig. 1), their distance apart being 
dy m 

= — where the 
d, ms 
m’s are the moduli of the scales and are 
determined by the desired length of 
scale for a particular range of values. 
Let the X axis carry a scale x=f)(u) 

y YF axis carry a scale, y=fe (v) 
and Z carry a scale, z=f; (w), 
such that a straight line in- 
tercepting definite values of u 
and v will determine the value 
of w on the Z scale. Drawing 
lines parallel to the base line 
through the values of u and », 
it is evident that the two tri- 
angles formed are similar. From 








d, and do, such that — 
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this it is obvious that the 
distances intercepted on these 
axes are proportional; as fol- 
lows: 

r—z dy m 


Fa i 


z—y dy. ™ 
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a Which reduces to 
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CONSTRUCTION OF PARALLEL SCALE 


be determined by chart. The conven- 
ience of this method is incalculable. 
Perhaps one of the best known in this 
subject is the Mean Temperature Dif- 
ference chart. 
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CHART 


A com- 


mor +-my = (my+me)z;_ divid- 
ing by mym: we get 
x y mM, +mMe 
Sit. eo 
Mm, Me mM 
If the X, Y and Z axes respectively 
varry the scales, 
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Methods of Representing BHP-= 4 Grophicaly 
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DIFFERENT METHODS OF SOLVING A SINGLE PROBLEM GRAPHICALLY 


The first three methods are ones with which most engineers are familiar. In Methods 4 and 5, alignment charts are used to quickly obtain the 


2, 
answer to B.H.P. = pe for any particular values. As illustrated in Method 4, d=2.5, n=2, and B.H.P.=5. In Method 5, d=5, n=8, and B.H.P. =80, 


xr=mf;(u) 


Y = Mofo(v) 
a _ fx(w) 


~ m+me 


where x, y, z are distances; then equa- 
tion No. 2 reduces to 


fiw) +ho(v) =fa(w) (3) 


It is evident that products and quo- 
tients can be reduced to this form by 
the use of logarithms. In the deter- 
mination of the values of m, and mz 
first consider the equation of the scale 
x=mf;(u). Let the range of u be from 


Uo tO Un. 

Then 2, = mf (un) 
o> mf i(uo) 

Therefore the length of the scale is 
Ln2—Xo= ml fi(un) —f,(uo)]. (4) 


The length of scale will be determined 
by the degree of precision desired. Con- 
sequently m, is determined from equa- 





and all values lie along a single straight line. 


tion No. 4. Similarly the value of mz 
may be determined. 
As an illustration of the application 
of the general formula just developed 
: 1”: 
to the equation B.H.P.= oF where 
2.5 
B.H.P.=brake horse power 
n=number of cylinders, range 
from 2 to 12 
d=diameter in 
from 1.75 to 5, 
the chart shown m figure 2, method 4, 
is evolved. 
Log B.H.P.+log 2.5=2 log d+log n. 
(5) 


inches, range 


Let r=m,(2 log d) 
y = mz2(log n) 

MmyMe ) Or 

.*. the length of the d scale=2,—2o 


=2m, (log 5-—log 1.75) =2m,(0.4560) 
= 0.9120m. 


SF ann 
a= 


Let the scale be 4.56 inches in length 


then 4.56 = 0.9120m,, and m,=5, .*. the 
equation is x= 10 log d. 

Similarly y=m:z log n. Length of 
scale=¥n—Yo = mz (log 12 — log 2)= 
0.7782m2. Let the scale be 7.782 inches 
in length, then 7.782=0.7782m. and 
m,=10, .*. the equation is y=10 log n 

mm, — 50 
m+ me 15 


Let the distance between the parallel 


= 3.33. 


axes X and Y be 10 inches. Then 
d, ™ 5 1 

1, =10 : = Tel a= 

d,+d.=1 and =. = Vane , 


= 3.33 and d.=6.67. 
Take two convenient values of n and d 
and compute the value of B.H.P. from 
the original equation. These values 
will determine the points of crossing 
on the middle scale and they should be 
so marked. Using the modulus 3.33 
and dividing this scale, the above two 
determined points will give a check on 
the accuracy of the entire construction. 
Another and more general method of 
(Continued on page 376) 











Nitrocellulose — A Product with Many Uses 


Made from cotton seed linters, it plays an important part in many 
widely varied chemical industries 


HE uses of nitrocellulose are 
numerous and varied. There is 
probably no household that does 

not contain it in one form or another. 
Rayon, lacquers, celluloid, photo- 
graphic films, artificial leather, and 
smokeless powder are all produced 
from nitrocellulose. This paper gives 
a brief account of the manufacture of 
nitrocellulose and its applications in 
these industries. 


Manufacture of Nitrocellulose 


In the United States the raw mater- 
ial usually employed is linters from 
cotton seed. After the mechanical 
impurities and particles of seed hulls 
have been removed, the cotton is 
boiled with dilute sodium hydroxide 
solution under pressure to remove 
natural oils. During this boiling, air 
must be carefully excluded since it 
would bring about the formation of 
oxycelluloses, and these would cause 
trouble in the nitration. The sodium 
hydroxide is removed by thorough 
washing with water, and the cotton is 
then bleached and washed again. When 
the bales of purified cellulose are re- 
ceived at the nitration plant they are 
opened by passing them through 
pickers. The cotton is then carefully 
dried until the moisture content is re- 
duced to less than one per cent. These 
steps are necessary to insure the rapid 
and complete absorption of the nitrat- 
ing acids by the cellulose. Unopened 
lumps of cotton or the presence of con- 
siderable moisture would cause local 
overheating, uneven nitration, and low 
yields. 

The modern system of nitration pro- 
vides for the intimate and immediate 
mixing of acid and cotton. The appa- 
ratus is usually installed in a four-story 
building. The top floor houses the 
motors for driving the machinery. The 
cotton is nitrated, with a mixture of 
nitric and sulphuric acids, in dipping 
pots provided with agitators, which 
are arranged on the third floor. The 
temperature of dipping and concen- 
tration of acids may be varied to give 
different degrees of nitration. These 
pots discharge through valved pipes 
into a centrifugal on the floor below, 
where the acid is removed down to a 
content of approximately one pound 
of acid per pound of nitrocellulose. The 
centrifugal is discharged through its 
bottom into bowls on the ground floor. 
A stream of water, which enters these 
bowls tangentially, submerges the ni- 
trocellulose and carries it through a 
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trap and flume to the boiling tubs 
where the preliminary purification is 
carried out. 

The first step in the purification and 
stabilization of nitrocellulose is pro- 
longed boiling with water (which may 
contain one-tenth per cent of sulphuric 
acid). This treatment removes the un- 
stable lower nitrates, sulphates and 
oxycellulose derivatives. If a low vis- 
cosity nitrocellulose is desired the boil- 
ing process is carried out at a somewhat 
higher temperature in pressure di- 
gesters. The qualit,. of the final 
material produced from nitrocellulose 
is largely dependent upon the degree 





Courtesy Industrial and Engineering Chemistry 
PRESSING WATER OUT OF 
NITROCELLULOSE 

Under pressure, the material is dehydrated, 
and 30 per cent of alcohol added to make possi- 
ble shipment or storage. 


of purification obtained in the stabil- 
izing process. Nitrocellulose which is 
to be used in lacquers must contain 
very small amounts of the less stable 
by-products. 

After the completion of the boiling, 
the nitrocellulose is transferred to 
beaters where it is reduced to a fine 
pulp. The purified pulp is washed, 
and the water content is then reduced 
to about thirty per cent by wringing in 
centrifugal machines. In order to re- 
move the last thirty per cent of water, 
the product is treated with alcohol 
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under pressure. (If the nitrocellulose 
is to be used for gelatin dynamite or 
torpedoes and mines it may not be 
completely dehydrated.) The block of 
nitrocellulose, which is now wet with 
alcohol, is disintegrated by a mechan- 
ical breaker, packed in steel barrels, 
and transferred to the storage or ship- 
ping rooms. Samples are sent to the 
laboratory for examination. Alcohol 
is added to the pyroxylin to bring the 
content up to thirty per cent. In this 
condition the material may be shipped 
by freight or express under the Inter- 
state Commerce Commission classifi- 
cation of “Inflammable Liquid.” 

By the process of manufacture, the 
nitrogen content of the nitrocellulose 
and its properties are varied to meet 
the requirements of the industry in 
which it is to be used. If the nitrogen 
content is high (approximately 13 per 
cent), it goes into the manufacture of 
smokeless powder and other explosives. 
If the nitrogen content is lower than 
this value, it is used in one of the other 
industries. The solubility and viscosity 
of the nitro-cellulose in specific solvents 
also determine its ultimate use. These 
factors can be controlled by variation 
in methods of nitration and subse- 
quent treatment to obtain the desired 
result. 

The use of nitrocellulose in the ex- 
plosives industry is so well known and 
generally understood that it will not be 
discussed here. This article deals with 
other applications, which are rapidly 
growing in importance. 


Artificial Silk 

Chardonnet, or nitro artificial silk is 
prepared by forcing an aged, filtered 
solution of nitrocellulose in alcohol and 
ether through small glass capillaries, or 
spinnerets (about one-tenth to two- 
tenths mm. in diameter) under pres- 
sure. The filament from the spinneret, 
in the dry spinning process, is dried by 
a current of warm air. The threads 
are grouped together as they pass 
through a guide, and are then wound 
on a bobbin. Since nitrocellulose is 
inflammable and explosive, the fibers 
are converted into regenerated cellu- 
lose by denitration with a solution of 
sodium or ammonium or magnesium 
hydrosulphide. The final product may 
contain five-hundredths to one-tenth 
per cent of nitrogen. The fibers are 
washed several times with pure, soft 


water, carefully dried in warm air 
which has been humidified, and 
bleached. The production of Char- 
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donnet artificial silk in 1927 was eight 
and one-half million pounds. 


Lacquers 


Modern nitrocellulose lacquers are 
colloidal solutions of pyroxylin (nitro- 
cellulose with less nitrogen than the 
amount present in the explosive vari- 
ety), plasticizers, and gums or resins in 
mixtures of solvents which will yield 
hard, lustrous 
and durable 
films upon 
evaporation. 
The recent pro- 
duction of 
cheap solvents 
and of pyrox- 
ylin which gives 
solutions of low 
viscosity and 
high solid con- 
tent has made 
possible the 
wide use of lac- 
quers, in place 
of paints and 
varnishes, for 
finishing auto- 
mobiles and 
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solvents and non-solvents, lighter than 
water, non-hygroscopic and non-toxic, 
and which has a boiling-point between 


135° and 160° C. In order to reduce 
costs, lacquer manufacturers dilute 
pyroxylin solutions with fairly large 
amounts of cheap non-solvents, such as 
benzene, toluene, and solvent naphtha. 

Nitrocellulose films contract upon 
drying, and this causes wrinkling and 
separation 
from the sur- 
faces to which 
they are ap- 
plied. Small 
amounts of 
high-boiling 
liquids or solids 
known as plas- 
ticizers are 
used in lac- 
quers to make 
the films more 
flexible and 
elastic, and 
thus prevent 
contraction. 
Tricresyl phos- 
phate, butyl 
tartrate, di- 
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at concentrations as low as four to six 
ounces per gallon. At present solutions 
of extremely low viscosity which con- 
tain two pounds of nitrocellulose per 
gallon can be made by use of pyroxylin 
which has been heated with water 
under pressure. A number of good sol- 
vents for nitrocellulose, such as ethyl 
and butyl] acetates are now available at 
low prices. 

The mixtures of solvents used for 
lacquers must be carefully chosen and 
blended so that “blushing,” which is 
caused by the condensation of mois- 
ture during evaporation, will be 
avoided. If the solvents are too vol- 
atile, rapid evaporation cools the air 
around the film below the dew point, 
and the deposited moisture whitens 
the film and renders it opaque. Sim- 
ilar effects may be produced by the 
use of a mixture of solvents which 
differ considerably in _ boiling-point. 
Large quantities of ethyl, butyl, and 
amyl] acetates are used as solvents for 
lacquers. Ethyl and butyl alcohols 
aid in the production of a smooth and 
lustrous film; methyl alcohol is used 
as a solvent for gums and resins. Some 
high-grade lacquers contain fusel oil. 
Ethyl lactate is expensive, but it is 
growing in favor. Wilson describes the 
ideal solvent as one which is cheap, 
miscible in all proportions with other 





pounds have been used as plasticizers. 

Practically all lacquers contain gums 
or resins, which are added to increase 
the body, durability, and gloss of the 
film, and to facilitate its adhesion to 
wood or metals. Large quantities of 
ester gum are used in lacquers; other 
important gums and resins are dam- 
mar, elemi, gilsonite, pontianak, mas- 
tic, shellac, and Congo and Manila 
copals. 

Lacquer enamels are 
essentially lacquers with 
which pigments and dyes 
have been incorporated 
to give the desired color 
and body. High strength 
pigments, such as carbon 
black, zine oxide, titanox 
oxides, toluidine red, 
Prussian blue, and chro- 
mium green, are em- 
ployed in the preparation 
of these enamels. 

In the automobile in- 
dustry lacquers have 
largely replaced baked 
enamels and slow-drying 
enamel varnishes. By 
use of the spraying proc- 
ess, automobiles can be 
finished in two days or 
less, whereas painting 


7 oa trifugals, or 
and varnishing would 
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require the services of a skilled man for 
a week or longer. The lacquers give a 
hard, durable finish which resists bat- 
tery acid, gasoline, alcohol, water and 
abrasion. Lacquers’ are now used for 
finishing steel office furniture, as well 
as wood furniture and radio cabinets. 
The cost of interior decoration for 
hotels, office buildings and apartment 
houses may be considerably reduced 
by the use of quick-drying lacquers, 
which can be applied with a spraying 
machine. Lacquers are also employed 
to give a protective and ornamental 
finish to airplanes, toys, and articles 
made of steel, brass, silver and nickel. 


Celluloid 


Celluloid is a compressed solid solu- 
tion of nitrocellulose in camphor or 
camphor substitutes. It is prepared 
by mixing pyroxylin, camphor and 
alcohol, and adding coloring matter or 
fillers. The gelatinous mass is trans- 
ferred to heated adjustable rollers 
which knead and roll the material into 
sheets of desired thickness. The sheets 
are pressed, dried and seasoned; most 
of the volatile solvent is eliminated in 
these steps. In some processes sheets 
of celluloid are pressed into a block 
by hydraulic pressure. Various sub- 
stitutes for camphor, such as tripheny] 
phosphate, have been tried in the 
manufacture of celluloid, but these 
substances are not entirely satisfac- 
tory. 

Thin sheets of celluloid are colorless 
or slightly yellow. The material us- 
ually emits a faint odor of camphor. 
Celluloid has considerable _ tensile 
strength, and can be readily cut, 
turned, drilled, and otherwise worked. 
It is molded by the application of heat 
and pressure. Among the numerous 
articles made from celluloid are handles 
for cheap cutlery, billiard balls, col- 

(Continued on puge 386) 
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CENTRIFUGALS FOR REMOVING ACID 
After nitration, the mixed acid is removed in part by cen- 
“‘wringers,” 
increase the stability of the nitrocellulose. 


and then washed out by water, to 
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SEEKING THE HEIGHTS 

Man, from the earliest ages, has 
sought to climb the summits, to ele- 
vate himself far above the ground. 
Prehistoric man made his abode in 
caves, far up on the hillsides rather 
than down in the valleys, and reveled 
in his superior location. 

With the beginnings of civilization, 
man expressed his desire for height by 
building tall structures. The ancient 
Egyptian erected huge pyramids and 
temples with tall colonnades that rose 
far above the ground. The Babylonian 
built massive towers which reared their 
great bulk five and six hundred feet 
into the air and built their altars at the 
tops. The Chinese also felt the urge 
and built tall pagodas as did the 
Hindus. In medieval times, the cathe- 
drals were built as high as the ability 
of the constructors and the imagina- 
tion of the designers permitted. 

Today, the same urge which caused 
the caveman and his successors to seek 
the heights, coupled with the stronger 
economic pressure due to the high cost 
of land in congested districts, is caus- 
ing modern man to erect huge temples 
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of industry which soar to heights un- 
dreamed of in former times. Towers 
and spires are rising higher and even 
higher, expressive not only of man’s 
desire to get away from the level of 
the plain, but indicative of the power- 
ful urge of modern economic conditions 
brought about by the concentration of 
huge masses of industry and popula- 
tion in small centers. 

Where will all this higher and higher 
construction lead? As more and more 
people are housed in one building, and 
as more and more buildings are massed 
closely together, the problem of trans- 
porting the inhabitants daily to and 
from their tasks becomes increasingly 
difficult and intricate. Eventually it 
may become almost impossible. 

What will then be the solution? Will 
humans begin to make their abodes 
within these huge masses themselves 
rather than devising further means of 
daily transportation between their 
work and their homes? Will these 
buildings finally become distinct com- 
munities with their own theatres, their 
own churches, schools, and industries? 
Projects are now under way which, 
when completed, will house enough 
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people to populate cities of 25,000 to 
30,000 souls. 

Will these people eventually decide 
to remain in one location for all of their 
daily lives? It is an intriguing ques- 
tion. Until now, speed and facility of 
transportation have made it possible 
for human beings to make their homes 
away from the workshop and office. 
It is becoming increasingly difficult to 
cope with the problem of transporta- 
tion, however, and it may well be that 
either taller and taller buildings cease 
to be erected within congested areas 
due to this limitation, or that they will 
become individual communities. 


THE COVER 


The cover illustration for the Decem- 
ber issue, “Building of a Babylon,” is 
taken from a collection of Martin 
Lewis’ work that the Boston Museum 
of Fine Arts has recently received. 
With exceptional realism, the artist 
portrays the familiar city scene of a 
deep foundation of a building in prog- 
ress, while in the background, a com- 
pleted structure towers above the 
surroundings. 
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PROGRESS AND THE 
ENGINEER 

In America today a good many 
people pride themselves with the 
thought that there is no such word as 
“can’t.” We like to think that every- 
thing.is possible. That sort of attitude 
is helpful in many ways and aids in 
the accomplishment of a good many 
objects which would not be attained if 
it did not exist, but there are a good 
many other things which are clearly 
impractical of realization at the present 
time, and which if worked upon simply 
mean that so much energy is being 
wasted. As engineers we realize that 
there is no such thing as a perpetual 
motion machine, yet there are still a 
good many searchers after and be- 
lievers in that will-o’-the-wisp. The 
engineer, with his scientific training, is 
equipped to take his place in society 
and act as a balance wheel, steadying 
it by pointing out the obvious faults 
in impractical schemes, while yet being 
open minded and able to analyze those 
ideas which may have practical value, 
see their virtues and aid in their reali- 
zation. 

Engineering is considered by many 
to be a materialistic sort of work, not 
on a par with the fine and liberal arts. 
It is true that we do work with material 
things, yet it has been largely due to 
the engineer’s work that our modern 
civilization has been built up and the 
advances that he has made that have 
released mankind from much of the 
drudgery it formerly knew. It has been 
with this new found time that man has 
been able to progress in other ways. It 
is only in modern times that the great 
masses of the people have had the com- 
forts and the opportunities open in 
former times only to the rich. We have 
a right to be proud of the fact that we 
have chosen engineering for our life 
work, but we have also certain respon- 
sibilities with that profession. It is our 
duty to honorably discharge them. 


CHANGES AND ADDITIONS 

With this, the December issue, cer- 
tain changes have been made in the 
space devoted to editorial features of 
Tue Tecnu ENGINEERING News. Since 
the introduction of the brief biographi- 
cal sketches of faculty members, which 
have occupied a considerable portion 
of the editorial page, we have felt the 
lack of space to devote to editorial 
comment. Accordingly, a rearrange- 
ment has been made which makes more 
‘space available for editorials. 

A new feature is also being intro- 
duced in the “Among our Authors” 
section appearing on page 357. We feel 
that the authors of articles in THE 
TecH ENGINEERING News are men of 
high calibre, well qualified to present 
their information in an authoritative 
and accurate way. Many of them have 
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PROFESSOR DAVIS R. DEWEY 


Among the prominent men listed with the Institute’s faculty is 
Prof. Davis R. Dewey, Head of the Department of Economics and 
Statistics. He has been with this department in the neighborhood of 
forty years, and during that time both the business world and the 
Institute have felt his influence. 

After his graduation from the University of Vermont in 1879, he 
became the principal of a western high school. This principalship 
took but two years of his life, however, for after that period he 
retw:ned to college to study — this time to Johns Hopkins University. 
From this institution he received the degree of Doctor of Philosophy, 
in 1886. It was at this time that he first became associated with the 
Institute, taking the position of Instructor in Economics and Statistics. Six years later he 
became a professor. 

Professor Dewey has always been concerned with industrial problems, as a number of his 
activities will show, and especially with problems involving labor conditions. In 1893 he was 
the chairman of the Massachusetts Board to Investigate the Subject of the Unemployed, and 
several years later a member of the Committee on the Relations between Employer and 
Employee. During the twelfth United States census in 1902, he was appointed as special 
expert on wages. Last year, President Coolidge appointed him a member of two boards — one 
to investigate the dispute of the employees of the Kansas City, Mexico, and Orient Railway, 
and the other to investigate a dispute among the Western Railway, Order of Railway Con- 
ductors, and the Brotherhood of Railway Trainmen. 

The outstanding contribution made by Professor to the Institute was his instrumental 
work in the establishment of Course XV, Engineering Administration, as a regular part of 
the Institute’s course of study. The aim of this new course was “‘to furnish a broad founda- 
tion for ultimate administrative positions in Commerce and Industry by combining with the 
general engineering training, instruction in business methods, business economics, and 
business law.” 

In order to secure the greatest efficiency in production, scientific management is a recog- 
nized necessity; Course XV was designed to provide business men grounded in the funda- 
mentals of both business and engineering. 

When Professor Dewey first became associated with the Institute, he was the sole in- 
structor in economics. Not only did he teach the subject to students of all courses, but he 
gave instruction as well in several special courses prescribed for the old course in General 
Studies, Course IX. Since that time, owing to the increase in the number of students and the 
growth of an interest in economics, the work of instruction in this department has greatly 
expanded until now there are fourteen members of the instructing staff, all giving full time. 

Professor Dewey is the author of a number of works on economics, among them “ Finan- 
cial History of the United States,” “National Problems,” ‘“‘ Banking and Credit,” a special 
report on Employees and Wages for the twelfth census, as well as several chapters of the 
Commonwealth History of Massachusetts. In 1911, he was the director of the economics 
section of the educational service of the Department of Labor, and has been since 1911 the 
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Managing Editor of the American Economic Review. 

He is a member of Phi Beta Kappa, a fellow of the American Academy of Arts and Sciences 
and a member of the International! Statistical Institute. He was for many years secretary of 
the American Statistical Association, and in 1909 was president of the American Economic 


Association. 


achieved high recognition in their re- 
spective fields, or have done original 
work of an unusual nature. It is the 
purpose of this new section to tell 
something about the authors, to give 
our readers a better understanding of 
the men themselves, and in conse- 
quence, a greater appreciation of their 
articles. 


THE SURVIVAL OF 
THE FITTEST 

Considerable interest is being shown 
on the part of the undergraduates in 
the recent “slump” in the airplane in- 
dustry. Plants have shut down, others 
have greatly reduced operating sched- 
ules, and the cry of “overproduction” 
is on every hand. Undoubtedly, with 
the coming of spring, business condi- 
tions in aviation will improve, but it 
seems certain that the period of undue 
and unwise expansion of the industry 
is passed. 

The condition is somewhat similar to 
that in which the radio industry found 
itself some time ago. For a while, there 
was plenty of business for everyone, 
and then, in the period of depression, 


the weaker, less substantial firms were 
forced out of business while only the 
strongest survived. Probably another 
year will find a much smaller number of 
airplane companies in the United 
States, but these will be established on 
a much more sound basis than they 
are at the present time, and the con- 
dition of the industry as a whole will 
be a far healthier one than it is at 
present. 


ELECTIONS 

We are pleased to announce at this 
time the following elections: P. P. 
Shelby ’32, to the position of Assistant 
Publicity Manager; C. E. Buchanan 
33, G. Cary 33, E. H. Lloyd ’33, 
O. C. Dunbar ’33, J. P. Mills ’33, J. A. 
Dorr ’33, A. S. Brown 33, K. H. Clark 
33, S. L. Brown 33, C. V. Case, Jr. °33, 
L. S. Person ’33, E. L. Hall ’33, to the 
Business Staff; and I). G. Fink ’33, 
E. R. Atkinson °33, H. G. Starck °33, 
G. P. Bentley ’33, R. L. Brown °33, 
C. M. Chase, Jr. °33, W. B. Huston 33, 
A. G. Dietz ’32, J. R. McCaa ’32, R. E. 
Moore *32, A. F. Rankin ’33, to the 
Editorial Staff. 
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Abstracts from the leading professional and trade journals 


Ten Thousand Acres of Flood 
Land bordering the Trinity River at 
Dallas, Texas, are being made useful 
for commerce in a gigantic reclamation 
project now in progress at that city. 
This great amount of land, which is 
subject to overflow during time of 
flood, is to be made safe by the erection 
of twenty-eight foot levees on either 
side of the river. 

At a total cost of $6,000,000, twenty- 
six miles of floodway levees through 
which the flood waters may flow in 
safety will have been completed by the 
end of this season; 10,400,000 cubic 
yards of earth will go into the construc- 
tion of theseembankments. Dangerous 
floods of this river in past years, no- 
tably in 1908 in which $2,500,000 dam- 
age was done, have hitherto prevented 
commercial expansion into this terri- 
tory, although the floods have been 


Floodway 
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The motorman applies power by the 
ball of his left foot on a control lever or 
accelerator, and ordinary braking is 
performed by his right foot, but in 
emergencies the car may be more 
quickly brought to a stop by raising 
the heel of the left foot which rests on 
an emergency brake heel plate. There 
are altogether four sets of brakes: the 
regular air-operated shoe to wheel 
brakes; the magnetic track brake; the 
emergency dynamic braking system 
common to electric motors; and the 
hand brake. 

This latest improvement in street- 
car transportation is of light weight, its 
frame being of aluminum alloys, and its 
four 34-h. p. motors are built for low 
wheel service, giving wide and easy en- 
trance into the car. Noise is eliminated 
by non-resonant gears and _noise- 
deadness on the wheels, and a decrease 
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has successfully carried one hundred 
passengers over a hundred miles per 
hour, but it shows that in this country 
also there is a trend toward planes of 
large capacities. 

This American ship has four motors 
mounted in tandem developing a total 
of 1,700 h. p. and giving a top speed of 
135 miles per hour and a cruising speed 
of 110 miles per hour. 

It has been definitely shown that 
ships such as these of ninety-foot wing 
spread have a greatly increased factor 
of safety and are economically advan- 
tageous with an increase of payload 
greater than the increase in weight. 


A Railroad Refrigerating Plant in 
the mid-West provides more than 25,000 
refrigerator cars a year with ice, and is 
recognized as one of the largest raw 
water ice making units in this country. 


Reclaimed, 
Side 










This diagram shows the construction of the main levees which total 26 miles with a floodway between them of from 2,000 to 3,000 feet. 


rare and very short lived. The present 
floodway is designed to carry a volume 
of water twice as great as that of the 
most disastrous flood, which occurred 
in 1908. Thus, not only is a great 
amount of land reclaimed, but very 
adequate protection against future 
floods provided. 

The fill from which the floodway is 
being constructed is being dug from 
pits nearby, thus saving considerable 
in the cost of the project. The work, 
which was started in July, 1928, is near- 
ing completion, and it is estimated that 
all the reclaimed land will be ready for 
development by the first of next year. 

Under this plan, the City and 
County of Dallas will benefit by 6,812 
of the 10,000 acres, which at the cost 
of six million will put the cost at about 
$880 per acre. Since the reclaimed land 
borders on the commercial district of 
Dallas, it is expected that rapid expan- 
sion into the territory will take place as 
soon as the project is completed. 


A Street Car with automatic foot 
control has recently been put into use 
in an eastern city. It is one-man oper- 
ated and has a seating capacity of 44 
persons with outlets at front and side. 


of from 15 to 20 per cent inrunning 
time can easily be effected. 


Wireless Reception being disturbed 
by the proximity of forests or heavily 
wooded areas has been explained by a 
French physicist, Albert Rodon, as due 
to the radiation of ultra-violet rays by 
the vegetation. Experiments showed 
that the layer of air in the vicinity of 
forests and particularly in the layers 
above the tops of trees is a strong elec- 
trical conductor. This capacity was 
attributed to the presence of ultra- 
violet rays which later were proved by 
photographic plates to be the emana- 
tion of the plants to woods in the 
process of cell division. This discovery 
accounts further for the physiological 
effect of forest air upon diseased res- 
piratory organs, whereby the healing 
power may be attributed to the pres- 
ence of the ultra-violet rays. 


The Dornier Flying Boat carrying 
thirty passengers at 110 miles per hour 
is the largest seaplane type of aircraft 
ever assembled and flown in the 
United States. The ship is, of course, 
small in comparison with the twelve- 
motored German Dornier plane which 


370 


SIS aan AT RN A 


The new building is 358 feet long, 
80 feet wide, and 56 feet high, with a 
double deck elevated platform, from 
which 56 refrigerator cars may be iced 
at one setting, extending 1,000 feet 
south of the building. Water treat- 
ment, engine, brine tanks, and daily 
storage rooms are located on the first 
floor, and cars are loaded and stored 
for immediate use on the second floor. 

Ice is formed in some fifteen hundred 
galvanized cans in 400-pound cakes 
which take about forty hours to freeze 
solid. Then the cans are dipped into. 
warm water to loosen the cakes which 
are automatically taken to storerooms. 
The present installation has a capacity 
of producing 165 tons of ice daily, or 
825 cakes of 400 pounds each. 


“Dry Zero Blanket,” a sound-in- 
sulating fabric, has been decided by the 
United States Bureau of Standards to 
be the most satisfactory material for 
use in “sound-proofing” airplane cab- 
ins. At the request of the Aeronautics. 
branch of the Department of Com- 
merce, the Bureau made exhaustive ex- 
periments to determine the best method 
of making airplane cabins less noisy. 

It was found that hair felt, cotton, or 
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balsam wood, set between the metal 
sheathing of the cabin had as much 
absorption effect as the “dry zero,” 
but that from the weight considerations 
of the material, the latter was found to 
be more desirable. The most ideal com- 
bination of sound insulators arrived at 
in the research was a combination of a 
metal sheave and a quarter-inch fiber 
board with a layer of “Dry Zero 
Blanket” between. Thus far experi- 
ments ‘have been conducted only upon 
cabins; no actual tests under flying 
conditions have yet been made. It has 
been decided to install a cabin of the 
above type on a Navy plane, and thus 
subject it to more rigorous tests. 

It is expected that the final report of 
the Bureau will provide valuable data 
to the Aeronautics Industry for the 
solution of one of its most difficult 
problems, making the airplane com- 
fortable as well as serviceable. 


Tread-Like Paddles are used in an 
unusual method of propulsion of a Mis- 
sissippi River tug which measures 90 
feet in length, has a beam of 18 feet, 
and a three-foot draft, and is driven by 
electrical motors which receive current 
from oil-engine driven generators. 

At the side are mounted endless 
chains to which paddles are pinned and 
welded, and the whole unit is practi- 
cally the same as a tractor drive. Two 
independent chains are used on each 
side of the tug, each chain having 
eighteen paddles, making a total of 
seventy-two paddles. The paddles are 

_of all-metal construction, 34 inches 
broad, and 14 inches deep. Holes are 
drilled through the surface to prevent 
cavitation. Streamlined gratings low- 
ered below the waterline from the front 
to the back of the wheels protect the 
driving gear from snags. The tug 
practically crawls up a river the same 
way that a caterpillar tractor crawls 
over the ground. 

Tests have proved that with this in- 
stallation the tug answers surprisingly 
well to the controls, and can practi- 
cally be steered without a rudder. 
Running full speed down a river 
at about 10 m.p.h., it can be 
stopped in eighteen seconds, 
and with 160 h. p. at the 
wheels, it has ample power 
to push several loaded 
barges. 


The Atomic-Hydro- 
gen Flame is a new 
welding tool which pos- 
sesses certain unique 
characteristics that make 
it exceptionally useful. 

This flame is a combi- 
nation of the two fore- 
most agents of intense 
heat, the oxy-hydrogen 
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Hydrogen is passed through an elec- 
tric arc and on to the surfaces to be 
welded. The intense heat of the arc 
dissociates the molecules of hydrogen, 
or forcibly separates the two atoms 
that form each molecule. This condi- 
tion is elastic, and the atoms have thus 
imparted to them a store of chemical 
energy equivalent to that necessary to 
separate them. Charged with this 
energy they again combine into mole- 
cules in the cooler zone on the metallic 
surface to be welded and there release 
the energy given them by the are. 

Therefore, in the atomic hydrogen 
flame no combustion takes place until 
the hydrogen molecules come into con- 
tact with the surrounding air, the ac- 
tion, in effect, being a chemical trans- 
mission of heat, which is concentrated 
and intensified by the ultimate com- 
bustion of the hydrogen around it. 
Among its general features it has the 
property of reducing metal oxides and 
giving a clean liquid fusion, which 
leaves a bright, lustrous appearance. 
Metals that oxidize rapidly at high 
temperatures are protected by the 
mantel of molecular hydrogen around 
the flame center during the process of 
welding, while the intense heat makes 
it adaptable to any kind of metal or 
types of metal welds. 


An Altimeter for measuring height 
very accurately has been perfected for 
use in airplanes, which operates on the 
same principle as an aneroid barometer. 
The atmospheric pressure is weighed on 
this instrument with the delicacy of a 
chemist’s balance. 

Referring to the illustration of the 
altimeter, A is a vacuum chamber with 
flexible diaphragm to which is attached 
a stem B. This stem and the spring 
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Courtesy Marine Engineering 


TREAD-LIKE PADDLE WHEELS 


The perforations in the paddles prevent cavitation and allow smooth running 


flame and the electric arc. of the two and one-half inch pitch chains. 











Courtesy Scientific American 


THE ALTIMETER 


Movement of the diaphragm is very much less . 


than in ordinary altimeters, thereby reducing 
‘elastic errors of hysteresis.” 


C are connected to the ends of a beam, 
and a micrometer screw D actuates a 
graduated dial E. But the setting knob 
H rotates the screw D, thus controlling 
the tension in the spring. When the 
force of the spring exactly balances the 
atmospheric pressure on the diaphragm 
the beam will be midway between the 
stops at G, and balance will be indi- 
cated by the indicator F. 

The chief advantages of this instru- 
ment are its accuracy and its ability to 
record changes in altitude near the 
ground, a duty in which an ordinary 
altimeter fails miserably. Thus for 
blind flying close to the ground, and for 
blind landings in the fog, the instru- 
ment is of great use. 


Hundreds of Radio Amateurs 
use the standard frequency service sup- 
plied weekly by the Massachusetts In- 
stitute of Technology Communications 
Department experimental radio station 
WIXV-WIAXYV, located on Colonel 
Green’s estate at South Dartmouth, 
Mass. Operating in conjunction with 
the American Radio Relay League, this 
station sends a characteristic signal 
“G” on a wavelength or frequency 
within 1/100 of 1 per cent of the correct 

value as announced, thus maintaining 

a steadiness which is unrivaled in 
the field. Radio amateurs use these 
broadcasts as a check upon their 
instruments, receivers, trans- 
mitters, and wavemeters, and 
are thus assured that they 
are operating their equip- 
ment within the legal 
wavelength band assigned 
them by the government. 
The degree of accuracy of 
this steady frequency sig- 
nal is so high that many 
amateurs cannot adjust 
their apparatus to it ex- 
actly, but they are still 
able to obtain an accuracy 
sufficiently high for their 


purposes. 











Departmental Notes 


DEPARTMENT OF 
FUEL AND GAS ENGINEERING 

This fall, the Department of Fuel 
and Gas Engineering broadened the 
scope of the field work available to its 
students by the establishment of a 
field station at the plant of the Roches- 
ter Gas and Electric Company at 
Rochester, N. Y. The Rochester plant, 
which is one of the most modern and 
progressive in the country, offers facil- 
ities for studies which are not to be 
found elsewhere. Its gas-making equip- 
ment includes coke ovens, water gas 
generators and gas producers. The 
gas purification equipment located 
there makes possible studies on liquid 
or dry purification, ammonia recovery 
and ‘sulphate manufacture, light oil 
recovery and refining, and phenol dis- 
posal. Another important feature of 
this plant is the dry quencher for cool- 
ing the hot coke from the coke ovens. 
The dry quenching equipment. at 
Rochester, which is the only installa- 
tion in this country, replaces the water 
sprays which were formerly used for 
cooling and permits the recovery of the 
sensible heat of the coke. 

The new Rochester station is now 
a required part of the course in Fuel 
and Gas Engineering. Together with 
the stations previously established it 
permits actual first hand studies of 
almost the entire field of fuel processing 
and utilization. 

The demand for men having training 
in Fuel Engineering continues to in- 
crease. There are many more positions 

railable than there are men to fill 
them and the salaries offered are grati- 
fying. 

The department is carrying on con- 
siderable important research at the 
present time. An extensive investiga- 
tion of the cracking of petroleum oils 
is under way in the Fuel and Gas Engi- 
neering laboratory located in Building 
35. Equipment has been set up which 
may be operated continuously at pres- 
sures of over 3000 Ibs. per square inch 
and at temperatures of over 1000 de- 
grees F. 

A study of gaseous reactions is going 
on in Room 2-036. Apparatus has 
been developed for bringing gas mix- 
tures up to reacting temperatures by 
adiabatic compression, and for follow- 
ing accurately the rapid pressure 
change resulting from the reaction. 
The results obtained will be of value 
in the design of automotive engines. 

A problem which is of particular im- 
portance to large cities is that of the 
elimination of carbon monoxide and 
noxious vapors from the exhausts of 
automobile engines. The department 
has been working on this problem for 


some months and has almost com- 
pleted equipment which it is hoped 
will eliminate this. nuisance. 

Other problems upon which research 
is in progress include studies of com- 
bustion and radiation of pulverized coal 
flames,’ radiation from luminous and 
non-luminous gas flames, synthesis of 





BATTERY OF KOPPERS COKE OVENS 
These form an important part of the new plant 
in which a field station of the Fuel and Gas Engi- 
neering Department has been established. 


liquid hydrocarbons from carbon mon- 
oxide and hydrogen, manufacture of 
lubricants, and measurement of large 
gas volumes. 

T. A. MAaNnGELsporF ’26. 


DEPARTMENT OF 
NAVAL ARCHITECTURE 
AND MARINE ENGINEERING 

For a number of years the depres- 
sion in American shipping resulted in 
a small group of students in Course 
XIII, but recently, owing to the scrap- 
ping of obsolete war-time ships and 
Federal legislation favorable to a mer- 
chant marine, the interest in naval 
architecture and marine engineering 
has increased. Last June there was 
no difficulty in placing the men grad- 
uated in satisfactory positions, and 
the demand from the shipping industry 
for trained men exceeds the supply at 
the present time. 

Lloyd’s Scholarship, amounting to 
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$500 per year for three years, awarded 
to the most promising applicant at the 
end of the freshman year, has been dis- 
continued, but it is hoped that this 
action is only temporary. The loss has 
been compensated, however, by the 
founding of a new scholarship for the 
course in Ship Operation by the Ameri- 
can Bureau of Shipping in memory of 
the late Mr. Stevenson Taylor, who 
was head of that organization. The 
first award of this scholarship was 
based on the 1929 examinations, and 
Mr. Harold Champlain °31 was se- 
lected, with the approval of the Ship- 
ping Board. 

There has been lent by Mr. Henry 

Morss to the Nautical Museum a 
model of a Japanese fishing boat, 
which, however, was somewhat dam- 
aged before it came to the Institute. 
There has been some difficulty in ob- 
taining data about this type of vessel, 
but enough is now at hand to enable 
the reconditioning of the model, and 
it will shortly be on exhibition. 

Another addition to the Museum is 
a model of a Danish wooden “line-of- 
battle” ship of the seventeenth cen- 
tury. While visiting in Denmark some 
time ago, President Stratton saw the 
model and believed it to be a type 
which should be represented here at 
the Institute. Accordingly, a repro- 
duction is now being made, and it is 
expected to be on exhibition after the 
first of next year. 

At the Fisherman’s Races at 
Gloucester in August, Professor George 
Owen had the opportunity to apply 
his knowledge and experience in a prac- 
tical way. He was asked to advise one 
of the fishermen who was getting his 
schooner in shape for the annual race. 
Not only did he outline the procedure 
of “tuning up” the boat for the com- 
petition, but he sailed it, the smallest 
entry, most of the way during the race, 
and the schooner came in the winner. 

A number of papers by Professor 
Hovgaard have created interest. One 
was presented before the World Engi- 
neering Congress at Tokio in Novem- 
ber on “ Deflections and Stress in Pipe 
Bends,” and a paper in the Journal of 
Mathematics goes further with “Tests 
on High-Pressure Pipe Bends.” “The 
Relation between Armament and Pro- 
tection in the 10,000-Ton Cruisers and 
the “ Ersatz-Preussen”’ was read before 
the Institution of Naval Architecture 
in Rome in September, and several 
articles on “Reduction in Naval Arma- 
ments” were published this summer in 
London Engineering, the New York 
Times, and the Boston Evening Tran- 
script. 

James R. Jack. 
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The telephone grows air-minded 


HE BELL SYSTEM has made many 

successful experiments in two-way plane 
to ground telephone communication. This 
new development illustrates how it marches 
a pace ahead of the new civilization. It is 
now growing faster than ever before. 

New telephone buildings are going up 
this year in 200 cities. Many central offices 
are changing from manual to dial tele- 


phones. A vast program of cable construc- 
tion is going on. 

This is the period of growth, improve- 
ment and adventure in the telephone 
industry. Expenditures this year for new 
plant and service improvements will total 
more than five hundred and fifty million 
dollars—one and one half times the entire 
cost of the Panama Canal. 


BELL SYSTEM , 


A nation-wide system of inter-connecting telephones 





““OUR. PIONEERING WORK HAS 


JUST BEGUN” 











This department 


Industrial Explorers. By Maurice 
Hoiianp. Harper & Brothers, New 
York. 1929. 347 pages. Illustrated. 
Price $3.00. 

A feeling of genuine pride must come 
over any M. I. T. man who reads 
Maurice Holland’s “Industrial Ex- 
plorers.”” The purpose of the book is 
to acquaint the reader with the Ameri- 
can leaders in the fields of research, 
taking nineteen of the greatest research 
directors as subjects for short biograph- 
ical sketches. It is indeed gratifying to 
find that of the entire number, seven, 
or thirty-seven per cent of the whole, 
have attended Technology at some 
time during their career. Some went 
through the complete undergraduate 
course; others received advanced de- 
grees. A number of the men found it 
necessary to leave school early, for 
financial reasons, while others remained 
to spend a portion of their lives as 
members of the instructing staff. 

Among the leaders in this modern 
search along industrial frontiers are 
Willis R. Whitney ’90, Director of 
Research Laboratories of the General 
Electric Company; Frank B. Jewett 
03, President of the Bell Telephone 
Laboratories; Prof. Samuel C. Prescott 
94, Head of the Department of Biol- 
ogy and Public Health here at the 
Institute; Arthur D. Little ’85, highly 
renowned chemical engineer; Hugh K. 
Moore ’97, Chief Chemical Engineer 
of the Brown Company, manufacturers 
of paper; W. H. Bassett 91, Technical 
Superintendent and Metallurgist of the 
American Brass Company; and William 
H. Miller ’22, Director of Research of 
the Curtiss Aeroplane and Motor 
Company. 

However, it would hardly be fair to 
claim all the credit for the advances of 
the past fifty years on behalf of the 
Institute. The names of Baekeland, 
Mees, Sperry and Skinner are a few of 
the others whose work has gained rec- 
ognition. 

The author uses various methods in 
presenting his different “heroes” to 
the reader. In some cases the method 
of work is stressed, the actual accom- 
plishments and achievements of the 
men. Other instances place the major 
emphasis on a particular man’s per- 
sonality, and an effort is made to have 
the word picture of him seem truly 
lifelike and real. 

In such a series of short sketches, one 
might expect a great amount of repeti- 
tion in style or subject matter, but such 
is not the case. Each industrial ex- 
plorer is interesting in himself and in 
his work, and the last chapter is 


Recent Books 


conducted in co-operation with the faculty 


reached with as much eagerness and 
enthusiasm as was felt when first open- 
ing the book. 

Addressed in part to “the college 
student, trembling on the brink of the 
Outside World and pondering a ca- 
reer,” it paints a clear picture of the 
aims, spirit and methods of modern 
research. It shows the wonderful op- 
portunities which await, and the re- 
wards which have been gained by the 
man who can vision the goal of the in- 
dustrial explorer. 


H. 5S. G., Jr. 


Men and Machines. By Srvuart 
CuasE 710. 348 pages, illustrated in black 
and white. Published by the Macmillan 
Company, New York, 1929. Price, 
$2.50. 

Are machines, for all their power, 
worth the human price that*has been 
paid for them? Certain philosophers 
hold that machinery is enslaving us. 
In this book, Stuart Chase, who was 
for a time an undergraduate of the 
Institute in the Class of 1910, sets out 
to discover the extent of our serfdom. 

After stating the principal philo- 
sophic viewpoints held by those criti- 
cising modern machine methods, the 
author sketches both sides of the ques- 
tion in an impartial way. He tells first 
of the classes and purposes of ma- 
chines, after which he traces their de- 
velopment from ancient Egypt to 
modern times in an exceedingly inter- 
esting chapter. Hero of Alexandria, 
Roger Bacon, and Leonardo da Vinci 
each hold the center of interest for a 
time and then James Watt appears as 
the father of the industrial revolution. 

The early effects of this revolution 
and the later effects of mass production 
methods upon economic life are clearly 
shown. The amount of contact that 
the average man has with machines 
day in and day out, and their effect on 
the minds of the workers who manage 
or use them is then discussed. Finally 
the manifestly good effects of the ma- 
chine are balanced with the manifestly 
bad effects and we realize the futility 
of blanket judgments for or against the 
machine. 

The three greatest dangers resulting 
from conditions as they exist in our 
present Power Age are shown to be the 
growing complexity of mechanical 
specialization, the mounting drain 
upon natural resources, and the new 
mechanized warfare. These dangers 
face us today and their importance is 
well shown by the author. 

In conclusion, Mr. Chase draws up 
his balance sheet, collecting the argu- 
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ments on both sides and inviting dis- 
cussion of the problems presented. 
The book is well worth reading, since 
the problems brought to view are those 
which directly concern us all. 


R. McC. 


The Universe Around Us. By Sir 
JAMES JEANS, M.A., D.S.C., LL.D., 
F.R.S. Illustrated. The Macmillan 
Company, New York, 340 pages. Price 
$4.50. 

Sir James Jeans, an authority on the 
subject of which he writes, has pro- 
duced a book of scientific accuracy 
written in language which the layman 
can comprehend. Man has been pres- 
ent but a short time in the history of 
the universe, and his civilization as 
compared with the time since its crea- 
tion, and the time which will probably 
elapse before it ultimately runs down, 
is shorter still; yet as the author shows, 
he has managed in the few years since 
he started to explore the sky, to learn 
something of the causes, the results, 
and the future tendencies of the uni- 
verse. 

Jeans goes into the past, showing 
how the ages of the stars and the uni- 
verse have been estimated, giving asa 
date some two hundred million million 
years ago when the universe first came 
into being. He looks into the future, 
explaining with the aid of the first and 
second laws of thermodynamics how 
the universe is constantly running 
down, its energy ever seeking lower 
levels; and as water cannot run up hill, 
so energy which has once fallen to a 
lower level can never completely go 
higher again. Thus a time will come 
when energy will no longer have any 
difference of potential; it will all be on 
the same level, and when that time 
arrives, the universe will have run 
down. He shows how today, looking 
into the depths of space millions of 
light years, the extra-galactic nebulae 
can be seen, each containing about 
enough matter to make some 2,000 
million stars, while our own galactic 
system contains between 30,000 million 
and 100,000 million. And yet, with all 
this matter, the mean density of space 
is very small, being given according to 
Hubble’s estimate as 1.5 x 10” times 
that of water. 

In the book the author covers a va- 
riety of subjects in an extremely inter- 
esting manner, with the use of simple 
similes which make his ideas clear. 
It is well worth reading by those who 
are interested in learning more about 
our universe. 

A. B. B. 
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Graphical Solution of Engineering Problems 


charting an equation is as follows: It 
is well known that when the three 
points (21, y:), (@2, ye) and (a3, ys) are 
co-linear, the determinant 


| U1 Yi 1 | 
Tq Ye 1;/=0. 
| U3 Y3 1 


Where it is convenient to express the 
x’s and y’s in terms of parameters as 
follows: 

m=fi(u) y= $i(u) 

t2=fo(v) Yyo=$2(v) 

r3=f3(w), Ys = $3(w) 
then the axes and their re- 
spective scales are directly de- ~> 
termined. [In this notation _, j 
equation No. 5 becomes 


7a 
1s 3 


—1 2 log d l| 
1 log n I 9 
log B.H.P.+log 2.5 1| ee 
2 | 


Then the defining equations 
become 





r=-l y,=2logd Y 
%=1 y2=log n 64 

> Or : 

ee log Saat tes a ; 


For the same range of values 
used in the previous example , 
the scale for n would be twice 
as long as that for d. In order 
to have these scales so ar- 
ranged that both may be read 


with equal accuracy, introduce %4 
scale moduli m,=1 and m,.=2. FIG. 3. 


The relations 


m, d, 
= — and m= 
Me d» 


MyM2 solution. 


mi+me 


also hold in this case. There- 
fore d,=3.33 as before. 





‘ Pn 
The equation B.H.P.= 5° given 


above, is represented graphically in 
Figure 2, five different methods of 
charting this equation being shown. 
Method 1 is the ordinary family of 
curves method, which requires labori- 
ous work to construct, and the inter- 
polations in the reading of which are 
generally difficult. In this particular 


SEDs He cee 


drawn to the Nz scale. 
scale gives the correct value of 30 per cent. 


(Continued from page 365) 


equation there is, of course, no such 
difficulty inasmuch as the values of n 
are not continuous. Method 2 pre- 
sents several similar difficulties in ob- 
taining exact readings. In most equa- 
tions there would be the difficulty of 
interpolations, the difficulty of accu- 
rate readings where the lines converge 
and the complications that result when 
the scales are non-uniform. Method 3, 
using logarithmic paper, though better 


Chart for Delermining Excess Air from Stack Gas Analysis 
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ALIGNMENT CHART FOR A CHEMICAL PROBLEM 


A complicated and much used formula yields readily to graphical 
This particular analysis was 0.4% CO, 5.2% Oz, 80.8% No. 
A line is drawn connecting the values for O. and CO, and then from the 
intersection of that line with the excess air reference line, a line is 
The intersection of this line with the excess air 


than Methods 1 and Q, still presents 
the difficulty of interpolations and the 
complications resulting from non-uni- 
form scales. Method 4 was considered 
previously in this article when discuss- 
ing the general type of nomographic 
chart. Its simplicity in construction 
and reading is evident. Method 5 is 
the type of nomographic chart com- 
monly known as the Z type, where 
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SAMSON CORDAGE WORKS e% 


Trade-Mark Registered U. S. Patent Office 
Made of extra quality cotton yarn, carefully inspected, and guaranteed free from all imperfections of braid or finish. The colored spots 


are our trade-mark, used only with this quality. 
We make braided cord of all sizes, kinds, and colors, for all purposes, including sash cord, clothes lines, trolley cord, signal cord, are lamp 


cord, and many special cords for special purposes. 
CATALOGUE AND SAMPLES GLADLY SENT ON REQUEST 


88 Broad Street, Boston 9, Mass. 


the natural uniform scale is used, in 
contrast to the logarithmic scale of 
Method 4. 

An example of the application of 
alignment charts to chemical calcula- 
tions is shown in Figure 3. In determin- 
ing the amount of excess air used in 
furnace combustions, engineers have 
occasion to use a rather complicated 
formula which employs the results of 
an analysis of the stack gases. By 
making up a chart which 
makes use of the four variables 
in the expression, the laborious 


~M #460 ° 
vs~e calculation becomes merely a 
wos matter of drawing two lines 
: and reading the result off the 
vase chart. Similar methods can 
woius ve applied to the solution of 
: complicated formulae in other 
ms-20 fields of engineering activity. 
Bk Despite the fact that there 
¢ are many industries in which 
as++2 nomographic charts are being 
yoiss increasingly used, there are 
t many industries and many 
as+ae fields in which they could be 
woies used to good advantage, but 
+ where their introduction has 
asitse been delayed because of lack 
of knowledge of their simplic- 
830-54 . ees 
ity and a lack of appreciation 
asteo of the diverse uses to which 
motes they can be put. Their adapt- 
: ability to all of the various 
osiro fields of engineering and indus- 
asot;zs tty and science is unlimited. 
x« xco Among other advantages might 


be mentioned the following: 

1. The extreme simplicity 
of these charts makes it pos- 
sible for anyone with little or 
no skill or training to use them 
without danger of the errors 
that extensive computation 
might involve. 

2. The reading from a nomographic 
chart is on a definite scale and is there- 
fore more accurate than readings from a 
chart where interpolations and pro- 
jections on other scales are necessary. 

3. Where obtaining data from the 
ordinary chart involves the use of pen, 
pencil, slide rule or other aids to com- 
(Continued on page 378) 
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Serving Public Utilities 


HE leading public service compan- 

ies and industrial steam generating 
plants throughout the country use 
Bailey Meters because they are essential 
to the well-organized plant—the plant 
that accounts for its heat units as care- 
fully as for its dollars. 

The high standards of efficiency that 
prevail in these modern power stations 
reflect the profitable operating economy 
assured by Bailey Meter Control. 

Bailey Meters keep complete account 
of all important operating conditions. 
By their use, you can determine the fuel 
and stack losses, as well as check the fuel, 
steam and water consumption. These 
meters enable the operators to locate 
and determine the magnitude of the 
losses so they may be reduced to a mini- 
mum and the final results thereby im- 
proved. Bulletin No. 81B entitled, 
“The Heat Balance in Steam Power 
Plants” will show you how this can be 
done. Write for a free copy. 


Bailey Meter Co. 
Cleveland, Ohio 












Bailey Meters on a Pulverized Coal Fired Boiler 
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Graphical Solutions 


(Continued from page 376) 


putation, the nomograph needs only a 
straight edge. 


4. The nomographic chart may be 


made up to give readings of any de- 
sired degree of accuracy over an 
extensive range of values. This accu- 
racy of readings from nomographic 
charts is directly proportional to the 
proper planning and constructing of 
the charts. 

5. Wherever the frequent use of a 
particular formula is required, the time 
needed for a single solution of it would 
often be enough for the construction of 
one of these charts, and thereafter its 
use would save many hours. 

With the increased realization among 
engineers of the value of nomographic 
charts as time savers, the greater will 
be the demand for them and for a 
knowledge of their fundamentals of 
construction. 


Chromium Plating of electric iron 
bases saves approximately 30 per cent 
of the work of ironing. It is estimated 
that 110,000,000,000 ft. Ib. of work per 
year will be saved by the housewives of 
this country as a result of this improve- 
ment. 


Engineers and contractors know that 
BUFF performance is accurate and sure 
— without having to adjust the transit 


once. 


We will, on request, mail a 4-inch high Bas- 

relief of Nickel-silver —- being an exact 

likeness of the “‘Engineer’s Best Friend” 

— “the Buff Transit.” 

Write for the BUFF Catalog No. 20M to 
Henry A. Burr, M. I. T. ’05 


Buff & Buff Mfg. Co. 


Jamaica Plain, Mass. 
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after rejection or can contest them, 
there being opportunity for several 
appeals. Finally, after due prosecu- 
tion, assuming he has satisfied the 
Patent Office that he has made a pa- 
tentable invention and has properly 
claimed it, Letters Patent are granted 
to him, or his assignee, and he has what 
purports to be the grant for a term 
of seventeen years of the exclusive right 
to make, use, and vend the patented 
invention throughout the United 
States. But this purported grant is 
not conclusive. 

Letters Patent are only prima facie 
evidence that the Patent Office has 
deemed the invention therein set forth 
to be patentable. Whether it is so or 
not must be decided by a Court of 
competent jurisdiction. If the owner of 
a patent has reason to believe that his 
purported rights of monopoly are being 
invaded, that his patent is being in- 
fringed, he can bring suit against the 
alleged infringer and cause the latter 
to be summoned to Court for trial. 
The defendant then has the opportun- 
ity to prove either that he has not in 
fact infringed or that the Letters Patent 
are really invalid. The Court then de- 
cides the issues and may rule that the 
patent is indeed of no validity what- 
ever, or may so construe or interpret 
the claims of the patent as to particu- 
larly define and limit the scope of the 
monopoly conferred by the patent. If 
the patent is declared invalid, the ques- 
tion of infringement is automatically 
decided in favor of the alleged in- 
fringer; if the Court finds the patent 
to be valid, then it must also determine 
whether or not the defendant has actu- 
ally infringed. Upon a finding of in- 
fringement, assuming the case to be 
tried before an Equity Court, the judge 
will issue a writ of injunction prohibit- 
ing the infringer from further infringing 
and an order for accounting to the pat- 
ent owner for past infringements. This 
may result eventually in an award of 
all the profits which the infringer has 
made by virtue of his infringement or 
an award of damages to compensate 


William G. Starkweather, M. E., Cornell '92 


the patent owner for the loss he has 
suffered because of the infringement. 
If the infringement has been deliberate, 
wilful or wanton, the Court may, in the 
exercise of its discretion, increase the 
award of damages as a punishment to 
the infringer. This peculiar power of 
the Courts to increase the damages in 
a patent infringement suit is the only 
power conferred upon any Court to 
impose a punitive penalty for the in- 
vasion of a property right. 

This somewhat sketchy and rather 
general outline of patent matters has 
been given merely to suggest the realm 
of patent law. 

There are so many phases of it that 
one hardly knows where to begin when 
attempting to suggest the opportunities 
therein for the engineer. _ Someone has 
said it is far more important for a pat- 
ent lawyer to be a good engineer rather 
than a good lawyer, because at least 
three-fourths of his work will require 
the application of engineering knowl- 
edge. While no one can estimate any 
such percentage with even “approxi- 
mate accuracy”’ it cannot be disputed 
that by far the greater portion of any 
work associated with patents certainly 
is of an engineering nature. 

If the engineer does not wish to fully 
enter the professional practice of patent 
law, he may find himself of an inventive 
turn of mind and be lead by force of 
circumstances into the inventive field. 
The day of the old-fashioned inventor 
has passed. We have lately had an 
example of this in the recent commem- 
orative exercises held in honor of one 
of America’s foremost inventors. Under 
nearly the same conditions as existed 
fifty years ago, the honored gentleman 
reénacted his reduction to practice of 
an epoch-making invention. Compare 
the situation and conditions under 
which Edison struggled a half century 
ago and those which surround him now. 
Then, the most meager and crude kind 
of equipment, and little real knowledge; 
today, a most thoroughly organized 
and fully equipped laboratory, and a 

(Continued on page 380) 
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A bundle of cartridges primed with 
electric blasting cap floating under 
an ice floe 


BLASTING ICE GORGES 


Lesson No. 7 of BLASTERS’ HANDBOOK 


OU may never have to break up an ice gorge, 
but if you should, you'll need to act quickly 
and correctly. Bridges, dams and other struc- 


tures, not to mention human lives, are often at 
stake. 

Many unsuccessful attempts to dynamite a gorge 
are due to not knowing the proper amount of 
explosive to use, how to place and fire it. You 
may need only a few pounds, or you may need 


1500 pounds. 


Out of their experience in helping break up ice 
gorges, du Pont field service men have written 
a compact chapter on “Blasting Ice Gorges” in 
the BLASTERS’ HANDBOOK. It is typical of 
the practical sort of information contained in this 
handy, pocket-size reference work. Experience 
lessons from every field in which explosives are 
used—lessons that ONLY experience could write. 
A valuable adjunct to your engineering studies. 
Used as such by leading technical institutions. 


A copy is yours for merely sending the 





coupon below 














Or re eee wee ee eee reese eeseeseeeeeeeeeees 






REG. U. 5. PAT. OFF. 


E. I. DU PONT DE NEMOURS & CO., INC. 


Explosives Department, Wilmington, Delaware 


TE-12 


Without cost or obligation on my part, please send me 


a copy of the BLASTERS’ HANDBOOK. 
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vast store of information compiled by 
numerous investigators the world over. 
And this is not peculiar with the Edison 
Company, for in practically every line 
of manufacture is to be found similar 
conditions. Not only is there provision 
made for intensive research but many 
large concerns today have their own 
patent departments so that any pat- 
entable inventions made by their highly 
skilled investigators may be legally pro- 
tected. Accordingly, if the young engi- 
neer has any creative tendencies and 
wishes to engage in the field of invention, 
there are many opportunities awaiting 
him in the numerous research depart- 
ments of present day manufactories. 
Such work is extremely interesting and 
if one succeeds in producing practical 
improvements which make the world 
a little better to live in, there must be 
supreme satisfaction in that sort of 
success. 

Let us assume, however, that the 
embryo engineer does wish to practice 
patent law, what can he do abort it? 
In the main there are two courses to 
be followed if he can stand the added 
years of preparation and small income. 
He may enter the employ of a large 
business or manufacturing concern in 


(Continued from page 378) 


their patent department or he may sim- 
ilarly find employment in a patent law 
office. There are many so-called law 
firms who specialize entirely in patent 
cases. Usually they include trade- 
mark and copyright matters in their 
professional work because, for no good 
reason, a patent lawyer is expected to 
be versed in trade-mark and copyright 
law. The salary paid such an appren- 
tice is not large, probably not as large 
as the young engineer might receive if 
he were to follow his own particular 
engineering work, or take a quasi- 
engineering business position. 

While on this subject of income, it 
may be stated frankly that the rich 
lawyer is rather the exception than the 
rule, because the fundamental purpose 
and efforts of any honest lawyer are not 
to get rich but to render helpful and 
worth-while service to his clients and 
assist the Courts in their administra- 
tion of justice. It does seem, however, 
that most patent lawyers whg continue 
in their chosen profession make a very 
comfortable living, occupy a respected 
place in the community, and seem 
thoroughly content with their lot. One 
thing in particular, which is not to be 
regarded lightly, is that in the practice 


> 


of patent law there is no “old age 
prohibition. On the contrary, so long 

s a patent lawyer retains his faculties 
and can practice his profession, age is 
really an asset because it makes the 
mind keener, gives better balance and 
perspective, and necessarily results in 
a more profound and ripened judgment. 
By the same token, the young engineer 
must appreciate that in the years of 
his apprenticeship he will find the going 
a bit hard because of the preferred 
capacity of those with many years of 
experience before them. 

If the young man enters a patent 
department of a large firm, or a patent 
law office, he may start work on the 
drafting board making patent office 
drawings. These are the drawings 
which usually accompany a descrip- 
tion of the invention — called the 
specification — and disclose the best 
mode in which the inventor has con- 
templated applying the principles of 
his invention. Or the young man may 
be set at work drafting patent applica- 
tions. 

The engineer is particularly fitted by 
his technical education and training to 
become a drafter of patent applications. 

(Continued on page 382) 
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Reproduction of 
an old wood-cut 
showing one of 
the early — 
of Vertical Trans- 

portation 





finest commercial structures in New England. It embodies 
advanced design and is equipped throughout with the latest im- 
provements in machinery and equipment. 


It is natural to expect to find Otis Elevators in such an important 
building, and Boston’s new skyscraper is served by ten Otis Signal 
Control Elevators—the most advanced form of Vertical Transporta- 
tion for high-speed passenger service. 


OTIS ELEVATOR COMPANY 


OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD 


UNITED SHOE MACHINERY CORP. BLDG., BOSTON, MASS. 
Parker, Thomas & Rice, Architects Henry Bailey Alden, Associate Architect 
Boston’s Newest Skyscraper 
THe United Shoe Machinery Corporation Building is one of the 
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He has been taught to find out what the 
reason is for certain things happening. 
He has learned to get at the “funda- 
mental facts,” the real whys and where- 
fores. He has been trained to consider 
the influence and bearing of factors 
slightly or greatly altered and to the- 
orize on what might be if conditions 
were different. All this helps in the 
preparation of an application because 
it enables the drafter to weigh the in- 
vention before him and grasp its in- 
herent value. It enables him to discuss 
the subject matter with the inventor on 
a common basis, for by far the greater 
number of productive inventors today 
are similarly educated and trained men. 
Engineering training gives the claim 
writer the poise and balance necessary 
for a proper appreciation of the prior 
art and a fair valuation of the improve- 
ments which constitute the invention. 

In due time the young apprentice 
may feel that he is qualified to set him- 
self up as a patent solicitor. The rules 
of practice of the Office still permit 
any person who is not an attorney at 
law, but who is a citizen or resident of 
the United States, who is of good moral 
character and of good repute, who has 
the necessary legal and technical quali- 
fications to enable him to render appli- 
cants for patents valuable service, and 
who is otherwise competent to advise 
and assist them in the presentation and 
prosecution of their applications, to be 
entered upon the register of attorneys 
at the Patent Office. There have been 
some attempts made recently to limit 
this right to register to only members 
of a legal bar, the underlying and laud- 
able purpose being to put a stop to the 
practices now being carried on by vari- 
ous patent solicitors whose own inter- 
ests invariably far exceed those of their 
innocent clients. If any such change is 
affected in the requirements, it may 
prove beneficial to the inventive public, 
because it seems perfectly logical to 
conclude that a patent application 
should be prepared and prosecuted by 


Catalogue 
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one trained for and familiar with the 
forum where the value or scope of the 
patent is ultimately to be determined. 

But there have been, and are today, 
many first-classsolicitorsof patents who 
have never been admitted to any legal 
bar. Of course, they cannot conduct 
any patent litigation before the Courts, 
but they can and do practice success- 
fully before the Patent Office. 

Preferably, however, the young ap- 
prentice in the patent law office or in 
the patent department of a factory will 
take up the study of law either by way 
of a correspondence course, a night 
school or, if he is so fortunate, by at- 
tending day school a part of each day. 
This will probably cover a four-year 
period at least, and possible five, but 
in the end he ought to pass some State’s 
examination for the bar and be ad- 
mitted to practice in the State Courts. 
Soon after that he becomes eligible to 
be admitted, without further exami- 
nation, to the bar of a United States 
District Court, and thereafter in due 
course to become a member of the bar 
of the Circuit Court of Appeals for the 
circuit in which he resides and a mem- 
ber of the bar of the Supreme Court of 
the United States. It must be kept in 
mind that patent law is administered 
by the Federal Courts, and it is the goal 
of all young patent lawyers to become 
members of the bars of these Courts. 
But admittance to the bar of a State 
Court is a necessary step which must 
be taken. 

Upon being admitted to practice be- 
fore the Courts, the young patent 
lawyer may be said to have established 
his foundation. The edifice which he 
thereafter erects is entirely dependent 
upon himself and such favor of circum- 
stance as may come his way. At first, 
he had better continue his association 
with his law firm or patent department 
and assist older and abler lawyers in 
the preparation of their cases. Sooner 
or later he will get his chance to actually 
try a case, and finally in the course of 


time he will suddenly discover that he 
is a practicing patent lawyer. In some 
unexplainable way, clients will have 
come to him and he may be able to 
open his own office or enter into a firm 
of lawyers as a member thereof. 

The other course for a young engi- 
neer to follow is through the Patent 
Office. At frequent intervals, civil serv- 
ice examinations are conducted for 
applicants to the positions of Junior 
Patent Examiners. These positions in 
the office now pay two thousand dollars 
a year. Advancement beyond the junior 
grade depends upon individual effi- 
ciency, increased usefulness, and the 
occurrences of vacancies in the higher 
positions. Of course, the choice of en- 
tering the Patent Office as an Examiner 
necessitates residing in or about Wash- 
ington. In this city are several law 
schools whose hours of classes and whose 
curricula are particularly adapted to 
employees of the Patent Office who 
wish to study law in general and patent 
law in particular. It is quite possible 
and usual for a young examiner in the 
Patent Office to complete a law course 
in one of these Washington schools in 
three years, and become admitted to 
bar of the District of Columbia. He 
can then resign from the Patent Office 
and enter the office of a patent law 
firm, or he may try to establish his own 
office at Washington, doing associate 
work for attorneys all over the country. 

Just which course of procedure is to 
be preferred is hard to say. Some law 
firms will only take on young men who 
have served as examiners in the Patent 
Office. Others will not employ such. 
The young man with Patent Office ex- 
perience is deemed valuable because of 
his working knowledge of the practice 
within the Office and his acquaintance 
with the so-called examiner’s view- 
point. This acquaintance, on the other 
hand, is often felt to be a detriment to 
the practicing lawyer. because it tends 
to make him combative rather than 

(Continued on page 384) 
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Send for a booklet descriptive of 
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receptive to new inventions. Of course, 
an Examiner tries to minimize every 
invention placed before him and seeks 
to find anticipations of more or less 
pertinence. He is always a native of 
Missouri. If he remains too long in the 
Office and then leaves for private prac- 
tice he is very apt to find himself look- 
ing askance at a client’s invention 
rather than assuming the proper role 
of attorney — one who takes his cli- 
ent’s place. But this seems to be about 
the only real objection to pursuing the 
course through the Patent Office and 
certainly this criticism is a debatable 
one. 

The two courses outlined thus briefly 
are those which can be followed by 
young engineers who “go on their own” 
after graduation. Both have been fol- 
lowed successfully by many men who 
are today eminent patent lawyers. 
There is still another course, the ideal 
one, but not so easy to follow unless 
someone else is paying the bills. That 
course is to go from the engineering 
school to a full-time day law school and 
there study law. When the bar exami- 
nations have been passed, then to enter 
a patent law office and begin the task 
of drafting patent applications or as- 
sisting in the prosecution of cases be- 
fore the Courts. That course is said to 


SANTA CLAUS HIMSELF 
COULD DO NO BETTER 


(Continued from page 382) 


be ideal, and yet one of the leading pat- 
ent lawyers of this country, who wished 
his son to become associated with him, 
sent the boy to a university and then 
to law school. This father, who himself 
had attended an engineering school be- 
fore receiving his LL.B. degree, felt 
that the boy would become a better 
patent lawyer if he did not attend an 
engineering or scientific school. As the 
father put it, “His practice will be be- 
fore judges who are not technically 
trained and it will be to the boy’s 
advantage to have the same general 
background as the judges because he 
can then more readily appreciate their 
viewpoint.” This reasoning seems no 
more logical than for a doctor to tell 
his son, “If you want to become a doc- 
tor, don’t go to a medical school, be- 
cause later the persons you are going 
to practice upon won’t know anything 
about medicine and you will be better 
able to appreciate their viewpoint.” 
Even if one intends or hopes to prac- 
tice patent law only before the Courts, 
an engineering or technical training is 
an extremely helpful asset, if indeed it 
is not truly essential. Today the points 
upon which patent cases are won or 
lost are very fine, and as the prior art 
increases by lapse of time these points 
will become even nicer. If the patent 


lawyer is not well trained on the engi- 
neering side of his work he is bound to 
be seriously handicapped. 

It seems perfectly conclusive that an 
engineering education is a vital quali- 
fication of a patent lawyer. Conse- 
quently any graduate engineer may 
confidently assume that he has com- 
pleted the first step he ought to take if 
he wishes to practice patent law. There 
are still many more ahead, but none so 
difficult as that which is behind him. 
He will find the future work extremely 
interesting; he will of necessity make 
contacts and friends with many able 
and worth-while men. The going may 
be a bit rough at times, but neverthe- 
less the field of patent law may be 
deemed a fertile ground of real oppor- 
tunities. 


The World’s Largest Building, 
which will contain 53,000,000 cubic 
feet, a volume far exceeding the cubic 
content of any other building in exist- 
ence, is under construction on the Chi- 
cago River in Chicago. Although hav- 
ing only eighteen floors in the main 
structure, the frontage along the river 
is 724 feet. The Merchandise Mart, as 
it is called, will be surmounted by a 
tower in the central portion of the 
building containing five extra stores. 
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Nitrocellulose—A Product with Many Uses 


lars, piano keys, tooth brushes, shoe 
eyelets, toys, buttons, combs, parts 
of toilet articles, spectacle frames, and 
printing blocks. Large quantities of 
celluloid are used in the manufacture 
of imitations of ivory, tortoise shell, 
agate and other natural products. In 
1924 celluloid films 0.0000039 inch 
thick were produced by the United 
States Bureau of Standards for use in 
X-ray research. Celluloid is sold under 
such names as Fiberloid, Viscoloid, 
Pyralin, Herculoid, Xylonite, etc. On 
account of the inflammability of cellu- 
loid, precautions against fire should be 
taken in the manufacturing processes 
and in the storage of the products. 


Photographic Films 

A viscous solution of nitrocellulose 
is prepared by mixing it with suitable 
solvents, such as acetone and methyl 
alcohol, and softeners, such as cam- 
phor, in tumbling barrels or mixers. 
The pyroxylin solution is spread out 
as a thin film by coating it on a travel- 
ing surface. In the United States the 
manufacturers use large, highly pol- 
ished, nickel-plated wheels, each about 
four feet across and fifteen feet in 
diameter, which rotate slowly about 
the axes so that by the time one rota- 
tion is completed the solvents have 


THE 


(Continued from page 367) 


evaporated sufficiently to set the film, 
which can then be stripped off the 
wheel and dried further by passing it 
over drums. The process is continuous, 
and two thousand feet rolls are pro- 
duced. The film has a high polish on 
both sides, and may be used at once 
or stored and seasoned until needed. 

Before an emulsion is applied, one 
side of the film is treated with an 
etching solution which slightly rough- 
ens the surface so that it will hold the 
emulsion firmly. The back of camera 
film is covered with a non-curling, 
hardened gelatine which imposes an 
expansion strain on this side equal to 
that of the emulsion on the other. 
Camera or roll film base is about three 
and one-fourth thousandths of an 
inch thick, and the thickness of motion 
picture film is about five and one-half 
thousandths of an inch. 

Since cellulose nitrate is highly in- 
flammable, much work has been done 
on films that will burn less rapidly. 
Cellulose acetate is the most prom- 
ising material, and this is now used 
as “‘safety film’ under all conditions 
where proper precautions against fire 
can not be taken, as in houses or 
schools. Sixteen millimeter film for 
amateur cinemaphotography is made 
of cellulose acetate. 
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The gases (carbon monoxide and 
oxides of nitrogen) produced by the 
combustion of nitrocellulose films are 
very toxic. Some states have strict 
regulations about the storage of this 
material. In Massachusetts the rules 
issued by the fire marshal state that 
nitrocellulose films must be kept only 
in such concrete, non-combustible 
buildings as shall be approyed by him 
or by the proper authorities in the 
various cities and towns. In_hos- 
pitals and other similar institutions 
the films may be kept in buildings 
which are not a part of the institution 
itself. Nitrocellulose films must be 
stored in metal boxes placed at a sub- 
stantial distance from any agency that 
creates or distributes heat. The quan- 
tity of films which may be stored in 
any one place is limited. Smoking near 
films is strictly forbidden, and all elec- 
tric switches, etc., must not be located 
in the room in which the films are 
kept. Fire extinguishers must be 
placed in storage rooms. 


Artificial Leather 
Artificial leather is a term generally 
applied to any composite material pre- 
pared by spreading a coat of pyroxylin 
upon a base of cloth, felt or paper, 
(Continued on page 388) 
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NDUSTRY today is a rapidly increasing variable with 
mass production to the nth power as its final limit. 
To the engineer, increased precision in the control of raw 
materials, of processes and of finished products becomes the 
vital problem i in improving present mass production methods. 





The Brinell Ball Test Microscope illustrated above is only 
one of the countless special optical instruments developed by 
Bausch and Lomb to aid the engineer in obtaining greater 


accuracy. 


Bausch and Lomb will gladly lend their wide industrial 
experience to the solving of your problems by means of 
special optical instruments. 


BAUSCH & LOMB OPTICAL CO. 


2 a“ 






YES SLE TLE LER SE ALLA IOS 


635 St. Paul Se. 


Rochester, N. Y. 
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A NEW ERA IN 
STEEL CONSTRUCTION 









Oxy-acetylene welding permits a flexibility of design 
and construction unknown to any other method of 
joining metals. Long established in other fields of in- 
dustry, it is now taking an important place in the fab- 
rication and erection of structural steel. 

The oxy-acetylene welded joint is as strong as the 
members themselves. Tough and ductile, it combines 
those characteristics which assure a dependable struc- 
ture fully capable of meeting the severe loads and 
stresses of modern building. There is the added ad- 
vantage that construction by the oxy-acetylene process 
is practically noiseless. Oxy-acetylene cutting, too, is 
indispensable in this field. 

Motion pictures (in either standard 35 mm. width or 
16mm. width) showing the application of these processes 
in the fabrication and erection of structural steel are 
available to engineering schools and technical societies 
without cost. 







F. G. OUTCALT 


Resident Engineer 





University of Pennsylvania 1923 
Crew 3 years Varsity Club 
Tau Beta Pi 









H. H. BASSETT 
® Sales Representative 


University of Nebraska 1924 







Football 3 years 
All American 1923 
Track 1924 








From time to time the oxy-acetylene industry is 
in the market for technically trained men. It 
offers splendid opportunities for advancement. 


featuring College men serving 


{ One of a series of advertisements } 
this industry. 


The Linde Air Products Company — The Prest-O-Lite Company, Inc. —Oxweld Acetylene 
Company — Union Carbide Sales Company —— Manufacturers of supplies and equipment for 
oxy-acetylene welding and cutting—Units of 


UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street UCC) New York, N. Y. 
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(Continued from page 386) 


and embossed in imitation of grain 
leather. The manufacture of artificial 
leather is not a complicated process. 
The more important steps are: the 
preparation of the nitrocellulose solu- 
tion, incorporation of an oil and pig- 
ment with this solution, distribution 
of the mixture upon the fabric or other 
base material, evaporation of the 
solvent, and production of an embossed 
surface. 

Cotton cloth, free from imperfec- 
tions of weave and made from uniform 
yarn, is generally used as the base. 
Light weight fabrics, such as sheetings, 
are usually sized, and heavy weight 
fabrics are teased to raise the nap. 
Usually the cloth is dyed to prevent 
discoloration of the back from becom- 
ing apparent if the coating works 
through. Many solvents and com- 
binations of solvents have been tried, 
but the formulas are kept secret. 
Since the industry is highly com- 
petitive, relatively few solvents are 
actually used. Mixtures of amyl ace- 
tate or ethyl acetate with benzene or 
other cheap diluents are important. 
Oils, such as castor or linseed, are 
added to make the film flexible, and 
pigments may be introduced. A num- 


ber of coats are applied to the base. 
After all or most of the solvent has 
been removed from the product, it is 
embossed in plate or rotary presses so 
that its appearance will resemble that 
of grain leather. Imitation Spanish or 
Morocco leathers are finished by hand. 


Selected Literature References 

Articles: Schlatter, The Chemistry, Manufac- 
ture and Uses of Nitrocellulose, Chemical and 
Metallurgical Engineering, 25, 281 (1921); Part- 
ridge, Developments in Nitrocellulose Produc- 
tion, Industrial and Engineering Chemistry, 21, 
1044 (1929); Artificial Leather and Coated 
Fabrics, Chemical and Metallurgical Engineering, 
23, 487 (1920). The fourteenth edition of the 
Encyclopedia Britannica contains an excellent 
article on Photography, in which the manufac- 
ture of films is described. Books: Foltzer-Wood- 
house, Artificial Silk and its Manufacture (1924); 
Reinthaler-Rowe, Artificial Silk (1929); Wilson, 
Pyroxylin Enamels and Lacquers (1927); Bock- 
mann, Celluloid (1921); Masselon, Roberts, and 
Cillard, Celluloid (1912); Marshall, Explosives 
(1917); Worden, Technology of Cellulose Esters 
(1921). 


An Acid Proof Cement which is 
affected by no chemical except hydro- 
fluoric acid is now available. Its 
principal uses are for acid concen- 
trators, Gay Lussac towers, and Glover 
towers. 
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Geology a Engineers 


(Continued from page 363) 


differs sharply and consistently from 
the Piedmont in rocks, structure, drain- 
age, ground water and soils. Each 
region offers its own problems of water 
supply, foundations, soils, supplies of 
building stone, ballast and aggregate. 
There is scarcely a tunnel of any kind 
in the entire Coastal Plain, though in 
the adjoining Piedmont there are rail- 
road bores, subways and water-supply 
tunnels in abundance. The expecta- 
bility in all these features may be 
learned at comparatively little expense 
of effort and time, provided that we 
study in an orderly way. 

We might have called this little essay 
a sermon on what an engineer himself 
ought to know about geology in distinc- 
tion from what he should leave to the 
geologist. To have a clear, common- 
sense knowledge of rocks, joints, 
ground water, soils and streams in 
their relation to engineering; to know 
how to work intelligently with con- 
sulting scientists when they are called 
into the case; and to understand the 
larger configuration of our country’s 
rock floor — these aims are attainable 
within the reasonable periods which the 
engineer can afford for geological stud- 
ies; and they are well worth attaining. 
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Choice of America’s Colleges 


TAYLOR STOKERS 


At the University 
of Detroit... 


KYvEN power plant stacks be- 
come things of beauty when 
designed to match the archi- 
tecture of college buildings. At 
the University of Detroit the 
boiler house is surmounted by 
theimposing clock towershown 
in the photograph. 


From an engineering stand- 
point, the University of Detroit 
power plant is equally notable. 
Each piece of equipment has 
been chosen by experts, satis- 
fied only with the best. 


Is it not a significant fact that 
at Detroit, as at so many other 
of the country’s leading uni- 
versities, Taylor Stokers were 
selected to fire the boilers ? 


A booklet “Burning Coal the 
Modern Way” is yours for the 
asking if you are interested in 
power plant engineering. 


ENGINEERING COMPANY 


Philadelphia, Pa. 
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Solving The Production Puzzle 


What puzzles Industry most is 
Waste. The moment ‘“‘Timken 
Bearing Equipped” is placed into 
the picture, the bearing problem is 
solved—Waste meets its Waterloo; 
friction loses its grip; lubricant be- 
comes a matter of little or no conse- 
quence; machinery stays young; 
costs catapult downward; profits 
soar skyward—for Timken is the one 
bearing that does all things well. 


Timken Bearings will figure even 
more prominently in future produc- 





Tapered 
Roller 


tion plans throughout all industry, 
and student engineers will find that 
a thorough understanding of Timken 
applications and possibilities is one 
of their most valuable assets. 


Let the load be all radial, all thrust 
or both in combination...let the 
burden be heavy... the pace killing 
...the exclusive combination of 
Timken tapered construction, 
Timken POSITIVELY ALIGNED 
ROLLS and Timken steel adapts it- 
self to the situation and carries on. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN 


BEARINGS 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASSACHUSETTS 


HE MASSACHUSETTS INSTITUTE OF TECHNOLOGY offers Courses in 










Engineering and Science, each of four years’ duration, leading to the degree of 


Bachelor of Science in: 


AERONAUTICAL ENGINEERING 
ARCHITECTURAL ENGINEERING 
BioLocy AND Pusiic HEALTH 
Burtpinc ConsTRUCTION 
CHEMICAL ENGINEERING 
CHEMICAL ENGINEERING PRACTICE 
CHEMISTRY 

Crvit ENGINEERING 

ELECTRICAL ENGINEERING 
ELECTROCHEMICAL ENGINEERING 
ENGINEERING ADMINISTRATION 
GENERAL SCIENCE 


Five Year (@ourses 

The Course in Architecture is of five years’ dura- 
tion, and leads to the degree of Bachelor in Archi- 
tecture. Five year Codperative Courses in Electrical 
Engineering and Railroad Operation leading to the 
degrees of Bachelor of Science and Master of 
Science are also offered. 


Graduate @ourses 


Leading to the degrees of Master of Science, Master 
in Architecture, Doctor of Philosophy, Doctor of 
Science and Doctor of Public Health are offered. 
The Courses leading to the degree of Master of 
Science include Codperative Courses in Chemical 
Engineering Practice and Fuel and Gas Engineering. 


he Better High Schools 


And other preparatory schools in the United States 
offer adequate preparation for the required entrance 









Any of the following publications will be sent free upon request: 










GENERAL ENGINEERING 

GEOLOGY 

INDUSTRIAL BIOLOGY 

MATHEMATICS 

MECHANICAL ENGINEERING 

METALLURGY 

Muiutfrary ENGINEERING 

Muininc ENGINEERING 

NAvAL ARCHITECTURE AND MARINE 
ENGINEERING 

Puysics 

SANITARY AND MunicipAL ENGINEERING 


examinations given by the College Entrance Exami- 
nation Board in June, or by the Institute in 
September. 


Graduates of (olleges 


Or of scientific schools of collegiate grade, and in 
general all applicants presenting satisfactory certifi- 
cates showing work done at another college cor- 
responding approximately to at least one year’s 
work at the Institute, are admitted to such advanced 
standing as is warranted by their previous training, 
and are given credit for our required subjects, 
including the entrance requirements, so far as they 
have been satisfactorily completed. 


@he Summer Session 


Extending from June to September includes most 
of the subjects given during the academic year and 
in addition special courses for teachers. 


CATALOGUE FOR THE ACADEMIC YEAR (which includes the admission requirements) 
SUMMER SESSION CATALOGUE 


GRADUATE STUDY AND RESEARCH 


Correspondence should be addressed to the 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
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THE RIGHT WAY TO 
TRANSPORT EXPLOSIVES 


COMMON SENSE will lead the oper- 
ator to establish special rules for 
handling explosives which will be 
dictated by storage conditions and 
transportation requirements at each 
operation. 

However, there are general rules 
that must be observed everywhere if 
costly accidents are to be avoided. 
Among the more important of these 
are: that detonators should not be 
transported in the bed or body of any 
vehicle containing other explosives; 
that exposed metal parts in vehicles 
for transporting explosives should be 
covered; and that trucks used for this 
purpose should be free from surplus 
oil and grease, should have all wiring 
completely insulated, gas, oil, and 
exhaust lines free from leaks, and 
should be protected in every reason- 
able way from fire. 

If these rules, together with others 
which will be furnished on request, 
are strictly observed, many possibili- 
ties for dangerous and costly acci- 
dents will be avoided. 


COSTS CAN BE REDUCED BY 
BETTER STORING, HANDLING 
AND USE OF EXPLOSIVES 


HERCULES POWDER.COMPANY 94: King St., Wilmington, Del. 


UNCORPORATED) 


Gentlemen: Please send me the following: 
O) Other advertisements of this series which are suitable for 
bulletin board posting. 
0 Large linen poster of explosives handling and use rules. 
OD Best Practices Handboo« 
OC 1928 Explosives Engineer inaex of drilling and blasting 
articles. 
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NEW FEATURES 


-motor -in- the-base- design- 
the Brown & Sharpe No. 34 
Gear Hobbing Machine 


The frequent announcement of new features of 
Brown & Sharpe Machines indicates the con- 
tinuous effort of our Engineers to keep the ma- 
chines well ahead of present-day requirements. 

The provision for enclosing the motor in 
the base when the machine is motor-driven 
protects the motor and offers unusual econ- 
omy of floor space. 

Other features are: 

Frictional power losses are reduced to a 


1 minimum through the extensive use of anti- 
friction bearings throughout the machine, 


Simplified oiling —The indexing mechan- 

2? ism and the feed case bearings are con- 
stantly supplied with filtered oil, assuring 
long service and low maintenance. 


The hob slide hand feed wheel cannot be 
4 engaged when the power fast advance or 
return is in use, an important safety feature. 


Literature further describing this important 
gear-production unit will be sent upon request. 


BROWN: £2:SHARPE 


BROWN & SHARPE MFG.CO. (iBS PROVIDENCE, R. L., U. S. A. 
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NEW DEPARTURE 
BALL BEARINGS 





NOTHING ROLLS 
LIKE A BALL 


Ball bearings are the bearing “jewels” of industry— 
and represent man’s greatest triumph over friction, 
wear and waste. For they are built on the principle 
of the rolling ball—and nothing rolls like a bail. No other 
moving object is so friction free—none so strong at 
every point. The steel ball has no weakest spot. 


New Departure Ball Bearings are self-contained 
units in which steel balls of marvelous accuracy and 
enormous strength roll freely and smoothly between 
grooved race rings. Both balls and raceways are made 


x 





of high carbon chrome alloy steel, the most uniformly 
enduring bearing metal known. 


Strength, silence, compactness and endurance— 
these are attributes of the New Departure Ball Bear- 
ing. Their initial cost may be more than that of other 
types of bearings—but they are worth more. Their in- 
herent freedom from friction saves power, reduces 
wear and lengthens the life of motor cars, electric 
motors, machine tools, farm machinery, and every 
kind of mechanism into which they are engineered. 


THE NEW DEPARTURE MANUFACTURING COMPANY, BRISTOL, CONN. 


WORLD’S LARGEST BEARING MANUFACTURER 


THE TECHNOLOGY PRESS, CAMBRIDGE, MASS 
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Compressors 


The gascompressors pictured 

below are typical of installa- 
tions made by Ingersoll-Rand 
Company in many sections 
of the country. 

Air and gas compressors 
—offered in a wide variety 
of sizes and types—consti- 
tute a major item in the line 
of products manufactured by 
this company. 


INGERSOLL-RAND CO. 
11 Broadway + New York City 


Branches or distributors in principal 
cities the world over 


ngersoll -Rand 








JOIN US IN THE GENERAL ELECTRIC 

HOUR, BROADCAST EVERY SATUR- 

DAY AT Q P.M., E.S.T. ON A NATION- 
WIDE N.B.C. NETWORK 


GENERAL 
ELECTRIC 
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JUST FLOATING 





HE first ever built for outdoor installation, 
this 15,000-kilowatt synchronous condenser 
will soon be on the lines of the Ohio 
Power Company—~just floating. Yet it draws a 
leading current—thus corrects the power- 


‘factor and regulates the voltage—and pays well 


for its keep. 


It is shown here on test at General Electric’s 
Schenectady Works. These student engineers 
have put it through heat run, tested its efficiency, 
insulation, and balance, and are now giving it 
the last once-over. Not so long ago, they and 
several hundred others packed caps and gowns, 
donned over-alls and old trousers, and took 
“test” —a postgraduate course that helps to 
fit them for responsible positions in the General 
Electric organization or elsewhere.* 


*Conservatively, 90 per cent of General Electric test 
course graduates are engaged in electrical and 
allied industries; more than two-thirds of this 
number remain with the General Electric Company. 


95-737DH 
COMPANY, SCHENECTADY, NEW YORK 











